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* "Our records indicate that out of a total 
of 1,105 freight cars built since 1941, all but 
five flat cars have been equipped with Unit 
Brake Beams, or, in terms of per cents, 
99.55% have been so equipped.” 


(Official figures furnished by the Erie 
Railroad.) 
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ON CINCINNATI 
GRINDING MACHINES 


cincINNAT! 


CINCINNATI Plain Hydraulic Grinders are , 
able in the following sizes: 4” (catalog G4 
6” and 10”L (catalog G-537), 10” (cq 
G-490-2), and 14” L (catalog G-533). § 
Catalog File gives a brief description of 
CINCINNATI Grinding Machines. 


The FILMATIC PRIN- 
CIPLE. Self-adjusting 
shoes produce inde- 
pendent converging 


ms 
CINCINNATI Hydraulic Universal oil films which develop 
Grinders are available in 12”, — high radial pressures, 
14”, 16” and 18” sizes; between- ; forcing spindle into 
center lengths up to 72”. Cata- central position and 
log G-486-3 contains specifications keeping it there. The 
for the 12” Grinder, and catalog ‘ wedge-shaped oil 
G-474-3 for the larger sizes. film does the trick. 


@ Did you know that 54% of all privately owned metal 
working equipment in America is more than ten years 
old? Much of it should be replaced because it is un- 
productive. Of course, you'll find war surplus machines 
being offered for sale—many of them comparatively 
new. But before you buy precision grinding machines, 
be sure to check the spindle bearings. If you can't 
locate a cincinnati FILMATIC bearing machine, it's far 
better to buy a new CINCINNATI, and then you will have 
the advantages of FILMATIC bearings. @And while 
you're investigating, keep this fact in mind: No down 


time has ever been charged against a FILMATIC 





equipped cincinnaTI Grinding Machine because of 
spindle bearing failure, and these machines have been 
in operation for years on all types of centertype and 
centerless grinding operations. FILMATIC bearings, a 
standard feature of all cINCINNATI centertype and 
centerless grinding machines and centerless lapping 
machines, give you longer bearing life, no seizure, no 
breakdown, no pampering of bearings, quick spark- 
out, no pecking of the diamond. 4FILMATIC bearings 
are described in booklet No.G-446. Write for your copy. 








CINCINNATI GRINDERS INCORPORATED 


CINCINMATI 9, ONIO, U.S.A. 
CENTER TYPE GRINDING MACHINES . CENTERLESS GRINDING MACHINES * CENTERLESS LAPPING MACHINES 
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Baltimore & Ohio 


Glenwood Wheel Shop 


A new wheel shop was placed in operation early in 1946 
by the Baltimore & Ohio at its Glenwood (Pittsburgh), 
Pa. repair point. This shop is the first of the consoli- 
dated wheel shops contemplated for the production of all 
wheel work on the B. & O. system. 

Prior to the construction of the new shop at Glenwood 
» there were ten wheel shops on the B. & O. These were 
— located at Mt. Clare, Md.; Cumberland, Md.; Fairmont, 
> W. Va.; Lorain, Ohio; Glenwood, Pa.; Du Bois, Pa.; 
Ivorydale, Ohio; Washington, Ind.; Newark, Ohio, and 
Clifton, S. I. A survey of the general condition of the 
machinery in the ten shops indicated that most of the 
" machines should be renewed if a higher standard of wheel- 


| shop operation was to be achieved. 


» All of the ten shops mounted and stripped wheels and 
‘some had equipment for turning. the treads of steel 

_wheels. Most of them had single-end converted engine 
lathes for truing journals and although a few were 
equipped with double-end gap-type lathes for this pur- 


Features of consolidated wheel 
shop include straight-line pro- 
duction layout, new tools and 
material-handling equipment 


pose, even these machines were more than 25 years old. 
Only one wheel shop had a double-end 600-ton wheel 
press. Some of the boring mills and axle lathes were 
of obsolete design and in poor condition, the ages of the 
older machines ranging from 27 to 48 years. 

A study was made in 1944 covering the consolidation of 
the wheel work at several points, a move which would 
eliminate to a large extent the rehabilitation or renewal 
of the machines in the ten shops. This study resulted in 


Interior of the Glenwood wheel shop looking toward the mounting end—The rack for the stripped axles awaiting recentering is in the 
right foreground—Note the roomy appearance of the shop and the material-handling facilities 
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No. Machine or Equipment No. Machine or Equipment 
1 Press, mounting, 400-ton wheel (proposed location) 9 Mills, wheel-boring, Niles (with right- and left-hand cranes) 
s 10 Crane, one-ton jib, with electric hoist 


2 ~ axle 
3 llies, wheel 
4 Inspection saigteent. axle, Magnaglo (to be installed) 


5 Conveyor, roller (wheels) 

6 Conveyor, et, Mathews (axles) 
7 Motor, set conveyor 

8 Turntable, roller conveyor 


the selection of Glenwood for the location of the first 
consolidated shop because of its ideal location on the 
system and because a building was available at that point 





11 Rack, axle, three-tier 

12 Lathe, burnishing, Niles 

13 Lathe, axle, Putnam 

14 Lathe, axle, Niles 

15 Press, stripping, 600-ton, Chambersburg 


Key to machine tools and shop equi 


that could readily be adapted to the structural and track 
changes required for a centralized production shop. 

Since its completion early in 1946 the Glenwood 
shop is furnishing wheels to stations previously supplied 
from the old wheel shops at Fairmont, W. Va.; Lorain, 
Ohio; Du Bois, Pa., Newark, Ohio, and Glenwood, with 
the result that the wheel operations at the first four shops 
have been discontinued with the exception of journal- 
truing work. The operation of the new wheel shop is 
producing savings of 2,630 man hours of labor per month, 
equivalent to $3,347, including shop expense, or yearly 
savings of $40,164. These savings are exclusive of those 
effected by the decreased cost of maintenance of the new 
machines as compared to the old machines uséd in the old 
shops. Since approximately $215,000 was expended on 
the project the cost will be amortized in five and one-third 
years. 


General Features 


The shop is designed as a straight-line production 
facility with old wheel pairs stripped at one end, finished 


pairs mounted at the other, and the intermediate opera- 
tions completed in the proper sequence as the wheels and 
axles flow through the shop. Besides the new machine 
tools, a feature of the shop is the use of conveyors and 
hoists to reduce the moterial ing time. It is 
equipped with six overhead cranes, two of 3-ton, two 


- of 2-ton and two of 1-ton capacity, and five 1-ton jib 
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\"4 ytCrane Runway a ages 7 
Storage, Wheel Turning ) Emergency Unloading in Shop, ti Fatt Ste 
and Journal Truing Diesel and other Odd Equipment 
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No. Machine or Equipment No. Machine or Equipment 


16 Crane, overhead, two-ton, Cleveland Trainrail, with electric hoist 
17 Crane, overhead, one-ton, Cleveland Trainrail, with electric hoist 


18 Track, dolly 


19 Crane, overhead, three-ton, Cleveland Trainrail, with electric hoist e 26 


20 Dolly, wheel (mounted wheels) 
21 Lathe, 50-in., Sellers 
22 Lathe, journal-truing, Betts-Bridgeford 


quypgment in the B. & O. Glenwood wheel shop 


cranes, all with electric hoists. A 154-ft. motor-driven 
pallet conveyor is the principal means used for the move- 
ment of axles, and roller conveyors move the wheels from 
the cars outside the shop to the boring mills and from 
the machines to the mounting press. 

An important factor in the production of the shop is 
the use of step sizes in turning the wheel-fit diameters 
at the axle lathes. The steps are in increments of % in., 
the minimum diameter being the shop limit for each 
particular size of axle. The step sizes are numbered from 
1 to 13 with size No. 1 being the minimum or shop 
limit, No. 9 the .standard and Nos. 10 to 13 over- 
sizes. The wheels are bored to match the axles, a line-up 
of the axles and size numbers being listed on a chart for 
the guidance of each boring-mill operator. This method 
of operation requires that only one nominal size of axle 
be handled durng each working day. 


Sequence of Operations 


The sequence of shop operations starts with the un- 
loading of the wheel pairs from cars at the east end of the 
shop by the stores department. Using a 25-ton American 
Diesel-powered crane with a 60-ft. boom the wheels are 
placed on the storage tracks outside of the shop. They 
are unloaded by a particular size (5 in. by 9 in., 5% in. 
by 10 in., etc.), the one selected being determined by the 
size scheduled for the day’s operation. Each wheel pair 
is now moved on a dolly from the storage tracks to a 







23 Rack, axle, four-tier 

24 Machine, axle-centering 

25 Tracks, storage, journal-truing 

ack, axle 

27 Tracks, storage, wheel (to be stripped) 
28 Dolly, wheel f 

29 Elevator, wheel (scrap and claim) 


door opposite the stripping press, but a change to be 
made in this arrangement is shown on the drawing of the 
shop. The change will reduce the work of handling 
wheels to the press and make a supply of wheels imme- 





A scrap wheel rolling down the chute after leaving the wheel elevator 
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scrap wheels and axles at the Gleenwood wheel shop 


Arrangement of outside storage facilities for new and 
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diately available to the operators of the stripping press. 

The press operators pick up a pair of wheels with a 
two-ton overhead crane, move it to the 600-ton Cham- 
bersburg press where both wheels are pressed off simul- 
taneously onto perforated collars placed around the jour- 
nals for protection. Then the pair of wheels is rolled 
out of the press to wheel dollies that hold the wheels in 
an upright position during and after the removal of the 
axle. ‘These dollies are mounted on a track underneath 
the flooring which permits the wheels to be moved to a 
spot next to an air-operated wheel elevator after the axle is 
removed. From the dollies the wheels are rolled one at 
a time into the elevator which lifts the wheels eight feet 
to an opening in the shop wall from where they roll by 
gravity down a chute to one of four bins. Air-operated 
gates, controlled by a valve near the elevator inside the 
shop, allow the stripping-press operators to select the bin 
into which each wheel goes. They are normally segre- 
gated by keeping all cast-iron, steel or claim wheels 
together in one or more bins depending upon the quan- 
tity of each class. 


Machining of Axles 


The axle from the dismounted pair of wheels is placed 
on a four-tier steel rack by one of the dismounting-press 
operators while the other operator is disposing of the 
wheels. As the rack is sloped slightly, the axle rolls 
toward the end adjacent to the axle-centering machine. 
At this station the axle is recentered, the wheel seats are 
calipered and numbered the step size of the wheel-seat 
diameter to which they can be machined. Recentering 
of the axles is done on a single-end centering machine 
but a new double-end machine is being developed for this 
shop which will recenter both ends of the axle simul- 
taneously and also have the capacity to recenter mounted 
axles. From the centering machine the axles are moved 
to another rack in back of the centering machine. When 
needed, they are moved with a one-ton crane from this 
rack to the storage racks at each axle lathe, 24 axles 
being placed at each lathe before starting time. 

The journals and wheel seats are turned on three 
Niles No. 3 double-end axle lathes with a center drive 
and an equalizing chuck and one Betts-Bridgeford lathe. 
The former are new machines while the latter was trans- 
ferred from the Du Bois shop after it was rebuilt. The 
output is 14 to 15 axles per lathe in 8 hours using carbide 
cutting tools and a cutting speed of 85 r.p.m. 

After the turning operations are completed the axle is 
moved on the 154-ft. Mathews pallet conveyor to the 
burnishing lathe, then to the Magnaflux station, and finally 
to the mounting press. The pallet conveyor is driven by 
an electric motor and controlled by push-button stations 
located at each lathe and at the mounting press, making 
a total of six control stations. An. automatic cut-off 
switch prevents the axles from overrunning the end of 
the conveyor. 

The burnishing lathe is a Niles double-end type 
equipped with opposed Stellite and high-speed burnishing 
rolls. It has a Neilson tailstock with Timken bearings 
and integral centers. Its output is 48 axles for an eight- 
hour shift. Burnishing can also be performed on the 
four axle lathes as they are furnished with opposed-type 
burnishing . attachments. 

Although the dry method of Magnaflux is now used 
to inspect the axles for defects, a Magnaglo machine is 
being developed for this shop which will improve the in- 
spection operation. With this equipment the inspection 
medium is Magnaglo paste suspended in oil. It is used 
under a black light in a darkened location and cracks and 
flaws are readily seen in a fluorescent form. 


. Ral Mechanical Engineer 
bd AUGUST 1946 













































Handling and Machining of Wheels 


New wheels are unloaded from cars outside the shop 
and moved directly to the boring mills on roller con- 
veyors. The conveyors outside the shop are portable and 
can be located to suit the cars from which the wheels 
are unloaded. The wheels are carried on the conveyors 
through openings in the shop wall directly to the right 
of the two boring mills where they are in a position to be 
lifted onto the mills as needed. 

Wheel-boring facilities consist of two Niles hydraulic- 
feed mills arranged to utilize carbide tools. They are 
equipped with five-jaw chucks, table brakes, automatic 
feed attachments and hub-facing attachments operated by 
hydraulic feed and traverse. Davis No. 714 special two- 
in-one boring bars with A and B cutters are used. Each 
boring mill has both a right- and a left-hand crane. 

Using the right-hand cranes, the new wheels coming 
into the shop are lifted off of the roller conveyor bringing 
the wheels from the cars. Finished wheels are removed 
from the mills with the left-hand cranes and are placed on 
roller conveyors to the left of each machine which carries 
them down to the roller conveyor running longitudinally 
in the shop. 

All wheels are bored to the chart sizes of axle dimen- 
sions which correspond to the step-size numbers pre- 
viously assigned to the axles, with a proper tolerance 
being allowed to obtain the required mounting pressures. 
The roughing and finishing cuts are made in one opera- 
tion, cast-iron wheels being bored at a table speed of 125 
r.p.m. and steel wheels at a speed of 125 r.p.m.for the 5 x 











. tool holder 12—Inside micrometer 


roughing cut and 39 r.p.m. for the finishing cut. Using 20. K. tool bits 13—Flange and tread finishing tool 
A 1 2 186 ° hecle h b Eniah 3—Davis finishing cutter 14—Tread-finishing tool 
carbide tools, 2, cast-iron wheels have been nis 4—Davis roughing cutter 15—Flange roughing tool 
bored without regrinding of the tool and all boring tools  5—€arey-MeFall carbide cutter 16—Tread roughing tool holder and 
= * 5 C.i, : i 
have been designed to last at least eight hours without re- | 6—Carey-McFall carbide cutter 17—Apex tool holder 


° ge ° ° ° : (steel 18—Apex tool bits 
grinding. The output of the two boring mills is either 7—Carey-McFall carbide chamfer 19—Carey-McFall right-hand carbide 


-j ; too! tool holder and bit (finishing) 
80 cast-iron or 50 steel wheels per mill per day. 8—Carey-McFall carbide facing bar 20—Carey-McFall left-hand carbide 


‘ and bit tool holder and bit (finishing) 
Mounting Wheels 9—Outside-dial_ micrometer 21—Carey-McFall carbide roughing 
eae de-dial micrometer and : we holder and ie 
: andle 22—Axle centering dri 
The finished wheels move down the conveyors to the ,,_6NSiS. micrometer 55. Trend cccabian teak bie 


left of the boring mills under the pallet axle conveyor and, 
by means of the turntables, onto the longitudinal roller 
conveyor which takes them to a point near the mounting 
press. This press is a reconditioned Niles-Bement-Pond 
machine of 400-tons capacity which was transfered from 
the Lorain shop. It is to be replaced by a new type of 


Cutting tools and micrometers used at the Glenwood wheel shop 


press designed to mount 100 pairs of wheels per day, 20 
more than are mounted with the present equipment. 


(Continued on page 398) 










Left: The boring-mill operator is placing a new wheel on the machine with the right-hand crane. The wheel just finished is suspended from 
the left crane over the outgoing roller—Center: Finished axles and wheels on the conveyors await their turn at the mounting press— 
Right: The axle lathes along one side of the shop 
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Tus gas turbine incorporated in the first locomotive 
using this type of power is the last link in a chain of de- 


velopments started about 1906. In that year Brown, 
Boveri built the first air compressor for a gas turbine 
constructed by a French firm. During the years 1909-12 
they again participated in the development of another 
gas turbine and about 1924 the introduction of super- 
charging equipment for Diesel engines gave a new impe- 
tus to the development of this type of prime mover. 

In the meantime, the extensive reseafch work on gas 
turbines conducted by Brown, Boveri was responsible 
for the development of the Velox steam boiler. This 
boiler system represents a supercharged combustion and 
evaporative machine. The air used in combustion for this 
boiler was furnished by a gas-turbine-driven air com- 
pressor using the exhaust gases of the Velox boiler. Co- 
incidentally with the introduction of the Velox boiler, 
Brown, Boveri developed the axial blower and with this 
aerodynamically better blades for the turbines and com- 
pressors. 

The first real installation of a gas turbine of large 
power was a 4,000-kw. unit installed in 1939 in a bomb- 
proof-plant of the city of Neuchatel, Switzerland. This 
turbine group operated with an intake gas temperature of 
about 1,020 deg. F and a thermal sadinny of turbine 
and generator of 17.38 per cent. 

Up to this time Brown, Boveri and Company have 
built about 130 gas turbine-compressor groups and more 
than 2,000 gas-turbine-driven superchargers for Diesels. 


* Abstract of a ted before the A. S. M. E. Metropolitan 
Section, New York, May 3, 1946, : 





+ Chief engineer, traction engineering department, Brown, Boveri & 
pany. 
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The original Swiss Federal Railways 2,200-hp. gas-turbine locomotive built by Brown, Boveri & Co., Léd., im 1941 


Gas Turbine Locomotives’ 





By Walter Giger { 


Experience on the Swiss Fed- 
eral Railways with original 
2,200 hp. unit built in 1941 
leads way to new designs devel- 
oping from 2,500 to 7,500 hp. 


The end of World War II made it possible again to get 
the special materials needed for the construction of gas 
turbines with the result that at the present time the com- 
pany has under construction ten complete gas-turbine 
sets of from 1,600 to 10,000 kw. capacity besides one 
4,000-hp. locomotive gas turbine. 

In 1939 the company started construction on a 2,200- 
hp. gas-turbine locomotive for the Swiss Federal Rail- 
ways which was completed and placed in service in 1941. 
This locomotive was described in an article which ap- 
peared in the Railway Mechanical Engineer in February, 
1943, page 69. That article described the 2,200-hp. loco- 
motive and gave certain data with respect to the perform- 
ance of it. This article brings up to date the record 
pertaining to that first locomotive and, in addition, offers 
for consideration proposed designs’ of gas-turbine loco- 
motives up to 7,500 hp. 

The original 2,200-hp. gas-turbine locomotive has cov- 
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ered a distance of approximately 60,000 miles since it 
was finished in 1941. It had to be taken out of service 
after its test runs due to lack of fuel oil. In May, 1943, 
it was possible to obtain oil for operation on a small scale 
on a non-electrified line of the Swiss Federal Railways. 
Only about 92 miles per day could be'‘made and 22 sta- 
tions had to be served on a local line. The average load- 
ing of the locomotive was about one-third of what it 
should be. 
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Considering that the gas turbine locometive is designed 
for long distance travel with relatively high average loads 
and few stops, this was about the worst service that could 
have been selected. However, there was no other line 
available, since all the heavy traffic main lines of the 
Swiss Railways are electrically operated and fuel oil had 
to be conserved. This service was a severe strain on the 
gas turbine plant, since the continuous starting and stop- 
ping meant continually varying temperatures in the tur- 
bine and the combustion chamber. The number of control 
functions thus performed would normally only be reached 
in long distance runs amounting to approximately 10-15 
times the miles covered. 

During this service in Switzerland, which had to be 
interrupted again after nine months of operation due to 
fuel oil shortage, the turbine was in operation approxi- 
mately 1,620 hr. and it was started with the Diesel-engine 
group not fewer than 1,560 times. In October, 1945, the 
Swiss Federal Railways loaned the locomotive to the 
French National Railways and it is now operating daily 
on the line from Basle to Chaumont thus making one 
round-trip of about 350 miles per day. On these runs 
the fuel consumption is about 45 lb. per 1,000 ton-miles. 
This fuel consumption is entirely in line with the results 
of many operating cost studies. 

These studies inclyded the operation of gas turbine 
locomotives on American railroads where the average 
load which the turbine has to develop is higher than on 
the runs from Basle to Chaumont, or for that matter on 
most European runs. For such trains our calculations 
with gas temperatures of 1,110 deg. F at the turbine in- 
take show a fuel consumption of approximately 30 Ib. 
per 1,000 ton-miles. 

Considering the factors that enter into the economy of 





I 


ie 

















hak Be SR dyin - Sore. . p 
ey 3 aSer s eos ee 
Sx os ar ROR MEE 3 NPA, 8 e-ccee 











eg rs 








Li lg 




















au Res, Rr - +3 RN =. 

Vrs Zi ye cmanats Or, 5 wd 
; RNa — Ree ees?) ey? | 
he en -6 | 





We Ib. 
quipment .........-ss0secerrerseeereseesees 76,600 
M alonl’ gurte Be et, eetehesineeonwnle 146,200 
Fuel oil, water, sand, crews, etc. ........0-seeecceceeeeee 
Torti Iasletice Ezra< cabins ttgan diay: ie Tag FRIES 338,000 
Te eS week sas subs ose aepaees 56,333 

















Y : y 
Pe Pie 
4 : ? 
iS +) 
sy — _ 
Tractive force at wheels, lb.: 
ee, i 00 ES MRI on ois nee ooo aan cee ches cterewe 55,000 
Ouebour rating, 27:5 mpi ss. is. cr vinci cease seen 27,300 
Comtinuocis--fating, 305 MOB. ce icc icecccccecccsver 20,000 
UME OIE 0) ooo 3 44 Serge Vlas pad oO Awe Seek apes 90 m.p.h, 



























































Proposed 2,500-hp. gas-turbine, freight locomotive—Weight, 260,000 Ib.; maximum speed, 75 m.p.h 


train operation, such as first cost, interest on investment, 
depreciation, maintenance, fuel and crew wage we esti- 
mated that the following savings per year would be 
reached for gas turbine locomotives as compared with 
Diesel-electric units (with 1,110 deg. F of gas tempera- 
ture at turbine inlet) : 

(a) For a passenger train of 7 cars and 750 tons, with 
a 2,500-hp. locomotive, covering 187,000 miles per year in 
high-speed operations, approximately $10,000. 

(b) For a passenger train of 14 cars and 1,450 tons, 
with a 5,000-hp. locomotive, covering about 240,000 miles 
per year in high-speed operations, approximately $20,000. 

These figures were estimated with fuel oil costs of ap- 
proximately 2.7 cents per gal. for bunker oil and about 
4.5 cents per gal. for Diesel oil, or a ratio between them 
of about 3.5. 

The 2,200-hp. gas turbine locomotive built by Brown, 





Table I—Efficiency at the Rail of Various Locomotive Types 


Locomotive Type. t 
Saturated steam, single expansion 
Superheated steam, single expansion 
Superheated steam, compound 
Condensing steam turbine with electric transmission 
850 I.hp. high-pressure steam, single expansion 
oT to turbine with gear transmission 
850 I.hp. high-pressure condensing steam 
Gas turbine with electric transmission 
Diesel-electric locomotive 





Boveri is the first of its kind. That company has built 
electrical equipment for over 2,000 locomotives. The 
electrical parts of this locomotive are similar to the trac- 
tion equipment previously built and did not involve any 
special problems. A different situation was found with 
the gas turbine plant and special designs had to be de- 
veloped to be able to arrange the necessary machinery 
within the profile of the locomotive. 

The locomotive is built for a maximum speed of 65 
m.p.h. During test runs speeds of 80 m.p.h. were reached 
and the locomotive proved to be one of the smoothest 
running Swiss locomotives. The gas turbine and the com- 
pressor unit also lived up to expectations and no disturb- 
ances were encountered. 

Some difficulties were experienced with the speed-con- 
trol system of the gas turbine. In accordance with sta- 


tionary practice on Brown, Boveri turbo-type machines 
the speed setting of the gas turbine is effected by an oil 
pressure system. This system was influenced by varia- 
tions in the viscosity of the control oil due to changing 
outside temperatures. It was ultimately replaced by an 
electrically controlled system which worked satisfactorily. 

Some difficulties also were encountered with the air 
preheater. Depending on the kind of oil used and of the 
combustion in the combustion chamber more or less soot 
was deposited on the air preheater tubes. 
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For the runs in France a very heavy oil is used. On 
one run a combustion control link broke with the result 
that there was a heavy soot deposit on the air preheater 
tubes. This led to a chimney fire in the preleater and 
some of its tubes burnt out. Design changes have been 
made so that such troubles will not occur in the future. 
If the proportion of combustion and cooling air is correct 
smokeless combustion is easily attained, and if this is the 
case less soot will be deposited. 

The combustion chamber presented many difficulties. 
All of them can be solved if the proper heat-resisting 
materials can be obtained. This was not possible during 
the war, but we are confident that the remaining difficul- 
ties will soon be overcome. 

At one time the toxicity of the exhaust gases was ques- 
tioned. Careful tests were made by the Swiss govern- 
ment munitions section. These tests showed that the gas 
turbine locomotive exhaust contains the smallest amount 
of carbon monoxide of any thermal locomotive type used 
today. Gas turbine locomotives can therefore operate 
anywhere that steam or Diesel-electric locomotives are 
permitted, and with greater safety. 

Improvements planned for the future include the opera- 
tion of the turbine at higher temperatures, thereby im- 
proving the efficiency and output, if and when materials 
are available to do this with safety, or to improve the 
efficiencies of the turbine and the compressor, thereby 
gaining considerably in the total economy. Another im- 
portant improvement would be the combustion of coal. 
Extensive research has been made by Brown, Boveri in 
this direction, but a practical solution not yet found. 

It is quite natural that the general arrangement of gas 
turbine locomotive will be similar to that of the Diesel- 


Table II—Characteristics of 2,500-Hp. Gas Turbine Locomotive 


Total weight in working order, Ib. ..........cccececccceecceces 338,000 
SS PE re I ree ras Cee 56 6,333 
Tractive force: 

i oa Sh bic, in'e 6 die CSR owe a ooh e Coy 6 0 OH EN a0 Hea 55,000 

One-hour rating, Ib. (at 27.5 m.p.h.) ...... eee eee cece cere 27,300 

Ces seme 6 50.5 OD. TS oon cc sties's cc neces cies 20,000 
I d,s cccesda dae pence pata oveekbwes 90 
Weight of electrical equipment, a PA ons RS ere 76,600 
Weight of thermal equipment, DT nee 2 oo ee eee ee 60,600 
Ee SI I, I sc cnccaccevecccceesesencivegecs 146 "200 
Weight of fuel, water, sand, crew, etc., Ib. ..........0. eee cues 54,600 





electric locomotive, the Diesel engine with auxiliaries 
being replaced by a gas turbine group consisting of a tur- 
bine, compressor, preheater and combustion chamber. 

[In presenting his paper Mr. Giger showed slides of 
gas turbine locomotive designs of 2,500 hp., with four- 
and six-wheel trucks; a 4,000-hp. eight-wheel truck de- 
sign and a 5,000-hp. twin-body-unit design with six-wheel 
trucks. This latter design is shown here in one of the 
drawings—EbiTor. | 

A 2,500-hp. locomotive, for example, designed for a 
maximum speed of 90 m.p.h., is estimated to weigh ap- 
proximately 360,000 lb. in working order (144 lb. per 
hp.). It also contains two steam boilers having a total 
capacity of 4,000 Ib. per hr. and boiler feedwater tanks 
of approximately 3,000 gal. capacity. To be able to use 
this locomotive in both directions, when operating as a 
single unit, without turning it around, an operator’s cab 
is included on the stub end. 

The two-unit 5,000-hp. locomotive carries sufficient 
fuel oil for 10 hours operation of the turbines at full load 
and for about 7 hours full-load operation of the steam 
boilers. Its starting tractive force is about 110,000 Ib. 
and the one-hour rating is 55,000 Ib. at 27.5 m. p. h. 





Elevation of a proposed 5,000-hp. locomotive design 


A 4,000-hp. gas-turbine locomotive—Weight, 440,000 Ib.; maximum speed, 160 m.p.h. 
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Proposed 5,000-hp. gas-turbine locomotive 


During our various investigations of tractive-force re- 
quirements we often have come across conditions where 
high horsepower ratings are necessary. As a matter of 
fact most high-speed passenger and freight trains today, 
depending, of course, on their weight, ruling grade and 
speed, require from 4,000 to 6,000 hp. Power demands 
in the future will be even higher than these. The 2,500- 
hp. gas turbine unit mentioned above presents an ideal 
all-around locomotive for light service as a single unit 
or as 5,000-hp. or 7,500-hp. used in multiple-unit. 

Studies undertaken resulted in the design and the sub- 
sequent construction of a 4,000-hp. gas turbine set which 
was recently finished and is now on test in our works. 
Built along the same principles as the 2,500-hp. unit but 
with many improvements, this new gas turbine set is 
expected to show an efficiency of approximately 22 per 
cent as against 19.6 per cent for the 2,500-hp. unit. 

Ina 4,000-hp. passenger locomotive equipped with this 
new turbine group, the generator group is gear driven 
and consists of four smaller generators assembled into 
one structure. The cab and underframe assembly rest on 
two eight-wheel trucks. All axles are motor-driven and 
there are no idling wheels. The estimated weight of this 
locomotive is approximately 440,000 Ib. or 110 Ib. per 
hp., and the weight per axle would be about 55,000 Ib. 

Being geared for a maximum of 110 m.p.h., this 
locomotive would develop approximately 75,000 Ib. start- 
ing tractive force and the one-hour rating would be about 
30,000 Ib. at 40 m.p.h. At full load the fuel consumption 
would be approximately 2,600 lb. per hour. The fuel 
tanks have sufficient capacity for 13 hours full load opera- 


tion or approximately 16 hours at 75 per cent of full load. 


Cost studies were also made for this 4,000-hp. locomo- 
tive and, at the same fuel-oil prices previously mentioned 
with the ratio of 3 to 5 for Diesel and bunker oil, ap- 
proximately $15.000 to $16,000 per year should be saved 
with a gas turbine locomotive as compared to a Diesel- 
electric unit of the same size. 


B. & O. Wheel Shop 
(Continued from page 393) 


The wheels are lifted from the longitudinal roller con- 
veyor by one of the one-ton cranes and a ial hook 


which raises the wheels from a horizontal tion on the 
conveyor to a vertical position in the air. A pair of 


wheels, selected to match a particular axle, are moved by 
the crane and placed in the vertical position on the two 
wheel dollies at the mounting press. The axle is moved 
from the pallet conveyor and positioned on the axle jack 
between the two dollies where ing collars are placed 


protecting 
around the journals. After the axle jack is raised or low- 
ered to center the axle with 
center of axle scribed, the w 


to the wheels and 
are moved onto the 
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a wheel car inside the shop or moved by a dolly to the 
outside storage tracks. The location of the new press as 
shown in the layout drawing of the shop will permit the 
wheels to be rolled outside of the shop to the storage 
tracks without the use of a dolly. 





Operation Data—Glenwood Wheel Shop 


Time, Cutting 
Machine Tool Min.* 


Operation Tools 
Dismounting wheels, pairs Chambersburg 4 
600-ton Press 
Mounting wheels, pairs Niles-Bement-Pond 6 
400-ton Press 
Turning steel treads, pairs Sellers 50-in. type 44 


High-speed steel (18- 
4-1) 


Carbide for cutting; 
stellite rolis for burn- 


RB wheel lathe 
Betts-Bridgeford 30 
double-end gap-type 


Niles No. 3 type 32 
double-end, center- 
driven lathes (3) 
Betts-Bridgeford 
double-end, center- 
driven lathe (1) 

Niles double-end 10 
brunishing lathe 

with op rolls 


Truing and rolling jour- 
nals, mounted pairs 


Truing journals and wheel 
seats, second-hand axles, 


ishing 

Carbide for journals; 
high- 

pairs 


(cobalt) 
for wheel seats 


Stellite rolls 


Burnishing journals, sec- 
ond-hand axles, pairs 


Boring cast-iron wheels, Niles plain hy- 6 Carbide for roughing 
each draulic-feed wheel and finishing 
boring mills with 
table brake and R.H. 


and L.H. cranes (2) 
Niles plain hydraulic- 9 
feed wheel boring 

mills with table 

brake and R.H. and 
L.H. cranes (2) 


Carbide for roughing; 
high-speed (18.4-1) 
for finishing 


Boring steel wheels, each 





* Average floor-to-floor. 





Mounted pairs of wheels requiring the truing of their 
journals are rolled directly to a Betts-Bridgeford double- 
end gap-type lathe having both carriages equipped with an 
opposed-type burnishing attachment. This machine has 
tail stocks furnished with Timken roller bearings, speeds 
of 3, 47, and 52 r.p.m. and four feed changes from 0.0137 
in. to 0.046 in. Using carbide tools, the lathe has an 
output of 16 pairs of wheels in eight hours. 

A Sellers standard 50-in., Type RB wheel lathe is used 
to turn the tires of steel wheels. It has two compound 
tool slides each equipped with a Sellers smooth-finish tool 
holder taking four tools and with hardened-steel inserts 
under fixed forming tools. This lathe is operated at a 
speed of 17 r.p.m. and has an output of 11 pairs of wheels 
in eight hours. 


Shop Production 


In 26 eight-hour working days during last March, 
2,305 pairs of cast-iron wheels and 192 pairs of steel 
wheels were demounted at the shop. The boring mills 
turned out 3,966 cast-iron and 194 steel wheels. Second- 
hand axles turned and burnished totalled 2,001 and the 
same operations were performed on 65 new axles. The 
journals of 410 mounted pairs were turned and burnished 
and no mounted pairs of steel wheels had their treads 
turned, 

A total of 2,080 pairs of wheels, including 97 pairs of 
steel wheels, were mounted during the month. The total 
average production per day was 107 pairs of wheels. The 
output of this shop is gradually increasing as more 
refinements are made in the operation and equipment. 
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Program 
A. A. R.,, Mechanical Division 


Twentieth Annual Meeting to Be Held at 
Congress Hotel, Chicago, August 8 and 9 





Thursday, August 8 


10 A.M. Address by L. L. White, vice-president (operations), Chicago & North 
Western 


Address by W. J. Patterson, member, Interstate Commerce Commission 


Address by Clark Hungerford, vice-president, Operations and Maintenance 
Department, A.A.R. 


Address by Chairman R. G, Henley, general superintendent motive power, 
Norfolk & Western 


Report of General Committee 
Report of Nominating Committee 
Discussion of reports on: 
Brakes and Brake Equipment 
Couplers and Draft Gears 
Locomotive Construction 
Lubrication of Cars and Locomotives 


Journal-Bearing Development 


Friday, August 9 
9 A.M. Discussion of reports on: 

Arbitration 
Prices for Labor and Materials 
Geared Hand Brakes 
Tank Cars 
Loading Rules 
Wheels 


Specifications for Materials 





Car Construction 


















Thermal Stresses in 


Wrought-steel Wheels 


"Jue increasing severity of service to which railroad 
wheels are today subjected has created several problems. 
In high-speed passenger service, the chief problems are 
safety, resistance to thermal cracking, and resistance to 
wear. For a period of over ten years, we have carried 
on a comprehensive program of research at the American 
Rolling Mill Company directed toward a solution of 
these problems. These studies have proceeded along 
several lines in an effort to determine the most impor- 
tant factors and the proper balance between them in 
making (1) safe wheels, and (2) serviceable wheels, 
and have directed our work, first. to a study of internal 
stresses in wheels as affected by service as well as man- 
ufacturing conditions, and then to an improvement in 
respect to serviceability. 

An examination of wheels in service has shown that 
thermal cracks may be the source of a wheel failure that 
can result in a serious derailment. An example of this 
sort of failure is shown in Fig. 1. This is a rather thin- 
rimmed wheel, and it is believed that the deep thermal 
crack at O, illustrated also in Fig. 2, weakened the rim 
enough to initiate this failure. For this reason, resist- 
ance to thermal cracking is a primary requirement for 
a safe wheel. 


Cause of Thermal Cracking 


In order to minimize the dangers arising from ther- 
mal cracks, it was necessary to understand the mecha- 
nism of their formation. Our attack on this problem 
started with the examination of wheels in service fol- 
lowed by a metallographic study of the changes in struc- 
ture produced in the tread of the wheels as the result of 





* Associate director. research laboratories, American Rolling Mill Com- 
pany, Middletown, Ohio. 





Fig. 1—Wheel failed in service due to 
cracks in the rim and stresses built-up i 
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By Reid L. Kenyon * 


Stress theory of thermal crack- 
ing of rims, and of extensive 
plate ruptures accompanying 
rim failures, developed and 
demonstrated by ten years of 
study in Armco laboratory— 
Wheel-testing machine permit- 
ting drag braking beyond serv- 
ice requirements a continuing 
factor in study of wheel metal- 
lurgy and mill practice 


brake action. It was found that when thermal cracks 
occurred, there was invariably a change in the micro 
structure of the surface layers of the tread, as shown 
in Fig. 3. The heat-affected area is rather deep, espe- 
cially toward the left-hand or outer edge of the rim. An 
examination under the microscope reveals the tread sur- 
face to be martensitic, a structure of steel that is very 
hard and brittle. Farther in, as the effect becomes less, 
the structure is pearlite, the original condition all through 
the rim. There is a more or less gradual transition 
throughout the thickness of the heat-affected area. In 
order to change the structure of this steel from the orig- 
inal pearlite to martensite requires that it be heated to a 
temperature of at least 1.350 deg. F. and then rapidly 
cooled. A study of all of the effects of such an intense 
localized heating of the surface layers of the tread led 
us to the formulation of a stress hypothesis of thermal 
cracking. 

In order to develop this hypothesis, let us trace what 
happens to a section of a wheel in service. If the brakes 
are applied when the train is running at high speed, a 
strip of metal on the tread surface of the wheel will be 
heated to a high temperature and the strip will tend to 
expand. The expansion is restricted, however, by the 
relatively cool and more rigid metal beneath. and since 
the heated tread goes through a plastic state (in the 
neighborhood of 1.350 deg. F.), it will be compressed 
and permanently deformed or “upset.” On account of 
the circular shape of the wheel, the expansion of the 
tread metal is restricted most in the circumferential di- 
rection and the plastic movement of tread metal must be 
sideward and outward. After the brakes are released, 
the tread metal cools quickly by conduction of ‘heat into 
the rest of the rim and into the rail, and tends to con- 
tract. But on account of the ‘previous upsetting, this 
contraction sets up hoop tension in the tread. Every 
repetition of this heating and cvoling cycle tends to in- 
crease this hoop tension stress and eventually it may 
equal the tensile strength of the /steel. Moreover. the 
sudden cooling of the tread metal from above 1.350 deg. 
F. constitutes a quench which produces the hard, brittle, 
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Fig. 2—A deep thermal crack 
on one of the fractures shown 
at O in Fig. 1 





martensitic structure. When this metal is highly stressed, 
it cracks instead of elongates, and this is the origin of 
the thermal cracks. This working hypothesis has stood 
the test of about ten years of observation and checking 
against laboratory tests and actual conditions of railroad 


service. It may be properly called the stress theory of 
thermal cracking. 


Need for Wheel Testing 


When we first formulated this hypothesis over ten 
years ago, there were no facilities available for testing 
full-size car wheels under conditions that approximated 
the severity of railroad service. The nearest approxi- 
mation that could be obtained was on a machine designed 
to test cast-iron brake shoes. Arrangements were made 
to make use of the one at Purdue University, Lafayette, 
Ind., and for a period of about three years we conducted 
ar tests of wrought-steel car wheels on this ma- 
chine. 

The method employed was to revolve a 33-in. wheel 
at a speed equivalent to 100 miles an hour on the modi- 
fied machine and then bring it to a stop with the appli- 
Cation of 20,000-lb. brake-shoe pressure, making the 
tread of the wheel red hot around the entire circumfer- 
ence. Only eight applications like this were required 
completely to wear down a standard brake shoe. After 
the brake application, the wheel was cooled with ice and 
a water spray. This cycle was repeated until the wheel 
thermal cracked as shown in Fig. 5. As far as is known, 
these are the first thermal cracks deliberately produced 
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Fig. 3—Etched section through 

the rim of a thermal cracked 

wheel, showing heat-affected 

metal near the outer edge of 
the tread 


in a wrought-steel car wheel under controlled test con- 
ditions. 


Development of Plate Stresses 


Although we had succeeded in developing a working 
hypothesis for thermal cracking, it was still necessary to 
explain what caused the rupture to continue around the 
plate or web of the wheel in a circumferential direction 
as shown in Fig. 1. 

The high hoop stresses in the rim are believed to be 
the cause of the thermal cracks, but they also tend to 
cause radial compression forces to operate on the web 
or plate portion of the wheel as indicated in Fig. 6. The 
arrow on the tread represents a radial force equivalent 
to the circumferential tension in the rim. Since the plate 
of the wheel is not in direct line with this force, there 
is a tendency for it to undergo a bending movement 
which actually increases the dish of the wheel. That this 
does actually occur as a result of heavy brake applica-- 
tions has been verified by measurements of wheels on 
the testing machine. It appears that the plate or web 
of the wheel acts.as a cantilever supported at the hub, 
and the deflecting force is applied at the rim. The in- 
crease in the dish of the wheel flexes the plate. Owing 
to the large volume of metal in the plate, it is conceiv- 
able that an extremely large amount of energy could be 
stored up by its elastic deformation. 

According to the stress theory of thermal cracking, 
repeated heating and cooling cycles have a cumulative 
effect in building up the tread stresses, and these in turn 


401 






Pearlite 


Fig. 4—Micrograph at 50 diameters magnification showing zone through the heat affected area of Fig. 3—The white martensite portion is 
adjacent to the tread where the heating and quenching was most drastic—This gradually tapers off into the original pearlite structure of the rim 


produce higher and higher plate stresses. Although in 
many cases the growth of thermal cracks may be gradual, 
it has been observed that they may form quite suddenly, 
and under these conditions the rim of the wheel could 
be sufficiently weakened to result in a sudden release of 
the stored energy of the elastic deformation of the plate 
of the wheel. Under these conditions it was believed that 
the fracture would be propagated from the thermal crack 
in the rim down into the plate, and at this point the high 
radial compressive stresses in the plate of the wheel 
would produce a tearing action which would literally rip 
the rim of the wheel from the plate and hub. ‘Such fail- 
ures would be practically instantaneous, and, therefore, 
hazardous because of the impossibility of determining the 
dangerous stress condition by inspection before the dam- 
age had occurred. In other cases where thermal cracks 
grow more gradually, it should be possible to remove 











badly thermal-cracked wheels before the rims are suff- 
ciently weakened by deep, long cracks. Although ma- 
chining away the surface metal down to the bottom of 
these cracks would be an economic loss, it would prevent 
the stress concentration at the bottom of the cracks and 
reduce the stress level somewhat by removing the highly 
stressed, heat-affected surface layers of the tread. 

This extension of the stress theory of thermal crack- 
ing provided a working hypothesis for the explanation 
of the mechanism of a certain type of wheel failures. The 
verification of this hypothesis came later after we had 
constructed a specially designed wheel testing machine 
which overcame the serious limitations of the machine 
at Purdue which was primarily designed for testing brake 
shoes. ; 

While our work was still being carried on at Purdue 
University, the need for a quantitative method for meas- 


Fig. 5—Typical thermal cracks 
produced on the tread of a 
wheel during test 











uring plate stresses became more and more apparent. If 
such a method were available, it should be possible to 
check the validity of the hypothesis just presented. A 
method was developed which was basically similar to that 
used by the National Bureau of Standards for studying 
stresses in bridges, airplanes, and other  struc- 
tures.» 234 Four intersecting gauge lines are laid out 
on the surface at each point where the stresses are to be 
determined as shown in Fig. 7. By the use of a special 
strain gauge, these gauge lengths are measured to 
1/30,000 in. Changes in length between the gauge points 
as measured by this special strain gauge can be inter- 
preted in terms of the corresponding stress in lb. per 
sq. in. Due to the complicated shape of the wheel and 
the restraining effect of the surrounding metal, it is nec- 
essary to take into consideration the simultaneous effect 
of stresses in various directions. This is the reason for 
employing four gauge lines intersecting in a common 
point. The calculation of the principal stresses as well 
as those in any desired direction through the point may 
be carried out by employing the principles of mechanics 
and the mathematical theory of elasticity. A presenta- 
tion of the basic theory as well as a discussion of the 
technique of making the measurements and special time- 








Fig. 6—Typical radial wheel section showing the radial force which 


_ results from hoop tension produced by cooling stresses in the tread 


after heating from brake-shoe friction—The dotted outline indicates 
movement of the wheel toward greater dish as a result of this radial 
torce 


saving devices for computing the results have been fully 
described in a paper by Kenyon and Tobin.® 

This method of stress measurement has been of value 
in several ways. It has been possible to measure not only 
the change in stresses resulting from artificially imposed 
conditions in the laboratory and on the wheel-testing 
machine, but also the actual conditions of service meas- 
ured under regular railroad cars. These tests can be 
made by measuring the gauge lengths on the wheels be- 
fore and after subjecting them to the specified condi- 
tions, and this test is non-destructive. Another modifi- 
cation of the test has been developed for measuring the 
initial or the total stresses in the wheel by sawing out 


1W. Bi 


tion of Principal Stresses from Strains on 
Four I, % 


Gage Lines 4 part, Bur. . 


7A. H. Stang M. Greenspan, Graphical tation of Stresses from 
Strain Data, Bur, of Sid Journal of Research, Vol, 19, Oct. 1937, p, 1034. 
*W. R. and R. G. Sturm, tion of Stresses from Strains 
on Intersecting Lines and tion of Actual Tests, Bur. of 
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the portion of the wheel that contains the gauge marks. 
This is a destructive test but gives-information that can 
be obtained in no other way. 

One of the first uses that was made of this method for 
measuring stresses was to see if there was any change in 
plate stress due to repeated brake-shoe applications in 
the wheel-testing machine. Gauge marks placed on the 
front and back face of the wheel at two locations 90 deg. 
apart were measured before the test was started and 
again after successive applications of the brake shoe 
pressure. Several wheels were tested and in each case 





Fig. 7—Location of gauge lines and “rosettes” for the measurement 
of plate stresses 


there was a progressive increase in the amount of stress 
change. Measurement of the dish of the wheel showed 
this also increased progressively with the number of 
brake applications. The actual amount of increase in 
stress differed with the various tests but ranged from 
12,000 to as high as 38,000 Ib. per sq. in. Fig. 8 shows 
the stress increase in the plate of a wheel after seven 
dragging brake applications (30 min. each at 60 miles 
an hour with 3,500 lb. pressure on each of two brake 
shoes.) The two sets of results for the two locations at 
each position (front side, near rim and near hub and op- 
posite on the back side) are indicated by the duplicate 
figures on the chart. 


More Returns from Wheel Testing 


The means of measuring stresses was a valuable ad- 
junct to the testing facilities offered by the Purdue Uni- 
versity brake-shoe testing machine. The results of stress 
measurements were so encouraging that it was decided 
to measure similar changes in wheels in actual railroad 
service. Gauge marks were placed on several new wheels 
before they were installed under passenger cars and meas- 
urements were taken at intervals during the life of the 
wheels. This same procedure has been followed in a 
number of other instances, and although the magnitude 
of the stress changes varies widely in different types of 
service and on different wheels under different cars in 
the same type of service, the changes are always in the 
same direction. In other words, there is a tendency for 
the dish of the wheel to increase and for the plate of the 
wheel to be subjected to radial compressive forces. Fig. 
9 shows the build-up in plate stresses measured on two 
pairs of wheels in suburban passenger service. 

While these service tests were in progress at Purdue 
University, another line of investigation had been under 
way in the Research Laboratories to study the behavior 
of a wide variety of steels in small-scale laboratory ther- 
mal cracking tests. It was found that the steels that 
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were most subject to, thermal cracking were those with 
lower critical cooling rates. All of the alloy steels owe 
their particular properties to their retarded critical cool- 
ing rate, but'this makes them entirely unsuited for rail- 
road car wheels because of their increased susceptibility 
to thermal cracking and to the formation of extremely 
hard, brittle transformation products on the surface of 
the tread after brake applications. Even the higher-car- 
bon high-manganese wheels of standard A. A. R. analysis 
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Fig. 8 


were found to be more sensitive to thermal cracking than 
desirable. The carbon and manganese in a 0.75 carbon 
0.75 manganese steel is high enough to affect the critical 
cooling rate and influence the behavior of the steel dur- 
ing the extremely rapid cooling that follows the brake 
application. 

These studies led to the discovery of the general prin- 
ciple that rapid transformation rates are essential for 
high resistance to thermal cracking. As a result, vari- 
ous modifications in analysis,* including the lowering of 
the manganese and the addition of aluminum, have since 
been developed to obtain faster critical cooling rates and 
the greater resistance to thermal cracking which results 
therefrom. Wheels made from some of these special 
compositions were so resistant to thermal cracking that 
tests of them had to await the completion of a more pow- 
erful testing machine that was capable of imposing more 
severe test conditions. 


A Better Wheel-Testing Machine 


By this time the work at Purdue University had pro- 
gressed far enough to demonstrate the value of this type 
of testing and also to indicate the advantages that would 
be gained by using a machine that was specially de- 
signed for pon. pt wheels and that could 
be made to si te more closely the actual conditions 


®*U. S. Patent No. 2,273,047. 
™U. S. Patent No. 2,293,344, 
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of the service. Armco: engineers designed a special 
wheel-testing machine’ which was constructed in the 
wheel works of the American Rolling Mill Company at 
its plant in Butler, Pa. 

This machine, like the one at Purdue, had a large fly- 
wheel to provide inertia proportional to that which would 
be imposed on a single car wheel under a fully loaded 
railroad freight car. The machine differed, however, 
from the brake-shoe testing machine at Purdue in prac- 
tically every other respect. Sufficient power was pro- 
vided by means of a large electric motor to drive the 
wheel at speeds in excess of 150 miles an hour. Two 
brake-shoe holders were provided in relative positions 
similar to that of clasp brakes and actuated by hydraulic 
pressure which could be accurately controlled and built 
up to pressures of 50,000 Ib. per brake shoe or higher. 
Special provisions were made also for dragging the brake 
shoes under heavy pressure for long periods of time at 
speeds up to 60 miles per hour, thus simulating the action 
of trains on heavy mountain grades. In addition to these 
basic features which were-all designed to make it possible 
to subject the wheel to even more severe conditions than 
would be attained in present service, the machine was pro- 
vided with ample safety devices as well as automatic con- 
trols and numerous recording instruments. 

With the completion of this machine in 1938, the ex- 
perimental work was transferred from Purdue Univer- 
sity to the Butler, Pa., laboratory. The increased power 
and versatility of the Armco wheel-testing machine made 
it possible to extend the scope of the previous testing 
program. 

One of the most important advantages of the new ma- 
chine was its capacity to apply long, heavy dragging brake 
applications which resulted in a higher build-up of 
stresses than the short, heavy applications to bring the 
wheel to a stop after the motive power was shut off. This 
is probably due to the greater depth of the heat-affected 
layer on the tread caused by the longer brake applica- 
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Thousands of Miles in Service 
Fig. 9—Change in maximum plate stress with service miles 


tions. Measurements have shown that by this method of 
testing it is possible to raise the stresses in the plate of 
the wheel as high or higher than the yield strength of the 
material. In such cases the strain measurements are so 
large that the steel must have been stressed well beyond 
the proportional limit, because the calculated stresses on 
the basis of Young’s modulus of elasticity would be above 
the yield strength of the material. Inasmuch as plastic 
deformation would result from stresses of this magnitude, 
this would automatically reduce’ the stresses until they 
leveled off at the yield-strength value. Such a condition 
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of stress, however, is high enough to be very dangerous, 
especially if the rim of the wheel is weakened by a deep 
thermal crack. 


‘ Testing for Plate Failure 


On account of the danger of a wheel bursting if a 
thermal crack were produced in the rim after high plate 
stresses were built up by drag testing, in our earlier work 


Fig. 10—Wheel failed in service due to combination of deep thermal 
crack and built-up plate stresses 


we carefully avoided any sequence of brake application 
that might cause such a result. We did drag-test a large 
number of new wheels and measured the build-up 
of stress in the plate of the wheels. None of these had 
any thermal cracks in the rim, and so it was decided to 
introduce an artificial thermal crack in the form of a 
hacksaw cut through the rim. The anticipated result 
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The New York Central’s new high-speed freight train, the “Pacemaker,” making its first run from Buffalo to New York 


followed, accompanied by a noise like that of a cannon. 
The crack progressed down through the rim into the 
plate of the wheel and around the plate in a circumferen- 
tial direction, and was closely similar to the crack in a 
wheel, as shown in Fig. 10, which failed in actual service. 
This test has been repeated many times with similar 
results and seems to confirm the stress theory of plate 
failure of car wheels. 

During all of our testing work, it had been our inten- 
tion to cool the wheel down to room temperature after 
each brake application before starting the next one. This 
was done in order to minimize the possibility of a wheel 
bursting on the machine due to the increased hoop ten- 
sion resulting from the cooling stresses. It was our con- 
viction that a wheel could never “blow up” except while 
it was cooling. If this were true, it should be possible to 
drag-test a thermal-cracked wheel providing it was quick- 
ly slowed down to a safe speed at the conclusion of each 
drag test. The cooling of the wheel by means of streams 
of water could then be carried on at a very slow speed. 
This procedure has been followed and many wheels have 
been broken on the machine during the cool-down period 
while rotating slowly under a stream of water. In no case 
has a wheel ever broken except during the cooling cycle. 
This is further evidence of the correctness of the stress 
theory of plate failure. 

The wheel testing machine at Butler, the method for 
measurement of stresses, and other research tools devel- 
oped by Armco engineers are being used to study not only 
the behavior of wheels under modern railroad service 
conditions, but to test the behavior and maintain the high 
quality of the standard and special analysis wheels which 
these new tools have helped in developing. They are 
also being used for the development of further improve- 
ments in wheels to meet the ever-increasing demands of 
railroad transportation. 

It is no longer necessary to await the results of time- 
consuming observations in service when new develop- 
ments in car wheels are to be tried out. Without risk 
to the safety of railroad transportation, advance infor- 
mation can be obtained in the laboratory under conditions 

- even more severe than actual service. In this way the 
development of these methods of testing has greatly ac- 
celerated the progress in wheel improvements. 
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EDITORIALS 





Car Service 
Improvements of the Future 


Progressive car-department officers are looking earnestly 
into the future to see what improvements can be made in 
operating and maintenance practices, as well as the serv- 
ice rendered by both freight and passenger cars. Many 
suggestions are advanced and, as a practical matter, 
those which promise the largest results quickest should 
be given first consideration. 

Thinking about freight cars for a moment, there is 
no question that cars are being delayed longer than 
necessary at interchange gateways and often inspected 
several times before getting through a large terminal. 
In many cases, there is a delivery line inspection, receiv- 
ing line inspection and outbound yard inspection, all 
three inspections being made within a relatively short 
period. 

Obviously, such multiple inspections, now common in 
most large terminals, are not required in the interests 
of safety and any other reasons should be “weighed in 
the balance and found wanting” when the result is un- 
necessary delay in forwarding cars and lading to desti- 
nation. Experienced car officers believe that cars must 
move through major gateways in three hours or less, 
instead of 10 hours, as is.often required at present, if 
railroads are to hold traffic in the keenly competitive 
era ahead. 


Car-department forces, like railway labor in general, 
have an important stake in railroads and must co-operate 
with managements in bringing about necessary changes 
and improvements, or their means of livelihood will be 
be seriously curtailed. Car inspectors and supervisors 
must work together in making sure that freight cars 
are bad ordered only when necessary, as this entails 
delays and expense. Experience, good judgment and 
common sense are all required in inspecting cars to 
avoid shopping cars later found not to need repairs. 


One car-department head who believes thoroughly in 
educating train yard forces and developing an adequate 
number of apprentice graduates to replace the trained 
mechanics who retire due to age or other reasons, says 
that these young men should be educated not to become 
“car stoppers” which anyone can do, but to keep cars 
moving to the maximum possible extent consistent with 
safety. 

The perennial subject of more effective commodity 
carding deserves still further intensive consideration. 
Many empty car miles are wasted due to improper se- 
lection and setting of cars for prospective loads. If a 
car inspector specifies that a car is suitable for flour 
loading, no major change in car condition is likely to 
occur while the car is moving even 300 miles to the 
point of loading and yet many such cars make this move- 
ment and are recarded to a lower commodity with at- 





tendant loss of empty car miles and additional per diem 
expense. 

It is probably that future transportation costs will be 
based on using box cars loaded both ways, and sound 
judgment in commodity carding will be essential to se- 
cure this important transportation result. Empty car 
movements in the future will obviously depend more and 
more upon accurate commodity carding and deperidence 
can no longer be placed on inspecting cars from the 
ground without going inside. Neither can the wide 
variance of opinion between inspecting forces be toler- 
ated in the interest of efficient car handling and service. 

Improved standards of maintenance are indicated to 
permit safe operation at modern high train speeds and 
also to minimize service failures with their attendant 
delays. Too many loaded cars are being delayed on ac- 
count of being in bad order. The answer is, of course, 
to repair cars as fully and generally as possible while 
they are empty and provide an adequate number of high- 
speed repair tracks by means of which bad-order cars. 
loaded through error, may be quickly given sufficient 
repairs to permit forwarding these cars in their regular 
scheduled trains if this can be done. 

Practical car men ask for still more standardization 
and interchangeability of such freight-car parts as side 
frames and bolsters of conventional trucks, side bear- 
ings, center plates, striking castings, draft castings and 
attachments, side doors, brake beams, coupler release 
rigging, etc. They also ask for cars designed for easier 
inspection and maintenance. For example, how about 
designing the underframes and brake-cylinder applica- 
tions so that pistons can be seen from either side of cars 
thus avoiding in some instances the need of additional 
inspectors at terminals to make air-brake tests. 

Continued advances in brake-rigging design are defi- 
nitely in order; more and more car men look longingly 
to roller bearings to reduce maintenance and lubricating 
costs and also practically eliminate hot boxes; built-in 
grain doors for box cars are called for, also removable 
bulkheads to cover the two smaller side doors and per- 
mit using automobile cars for grain and similar loading. 
Truck weights are still too large a proportion of tota! 
car weight in most instances, the unsprung weights in 
particular needing reduction as far as practicable. 

The car department head previously referred to sug- 
gests in the passenger-car field design and decorative 
features developed with more consideration to main- 
tenance ; air-conditioning equipment made more efficient ; 
both air conditioning and heating better adapted to in- 
dividual passenger requirements ; seat supports stream- 
lined and all corners rounded for greater ease in clean- 
ing cars; water systems available for easy cleaning of 
cars both inside and out ; baggage and express cars with 
self-contained pivoted platforms in the door openings to 
facilitate loading and unloading; baggage, express and 
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mail car lights which can be reflected to the outside at 
stations stops so that the addresses on packages, mail 
pouches, etc., can be read more easily. 

These and many other ideas occur to the minds of 
alert and observant car officers and employees. Some 
of the proposals are perhaps impracticable, but sug- 
gestions for improvement of all kinds should be con- 
stantly solicited, reviewed, given a fair trial in cases 
of doubt and generally adopted whenever the result will 
be improved railway service, or reduced maintenance 
and operating expense. 


Production Shop 


Although a great many new machine tools and other 
repair equipments have been installed as individual 
items by the railroads it is seldom that an entire shop 
is laid out and fitted to do one particular job. While it 
is true that there are not many car and locomotive parts 
with the volume necessary to justify being handled 
on a production basis there have always been sufficient 
numbers of car wheels and axles to demount, machine 
and assemble on most railroads to warrant doing some- 
thing about equipping a shop to produce volume work 
efficiently. 

It is refreshing to visit a production facility such as 
the Glenwood wheel shop of the Baltimore & Ohio, 
described elsewhere in this issue, and see what happens 
when a real effort is made to install what most railroad 
machine-shop foremen can, unfortunately, only dream 
about. Without attempting to acclaim this plant as 
the ultimate in wheel shops, and the B. & O. will admit 
that some additional improvements are not only neces- 
sary but will be made, a great deal of credit is due 
nevertheless both to the men who planned it and the 
management that approved and paid for it. 

Advantage has been taken of the inherent production 
possibilities of new machine tools by the development of 
a layout that produces a straight-line flow of work 
through this shop as determined by the natural sequence 
of machine-tool and hydraulic-press operations. This 
layout is supplemented by material-handling equipment 
that accelerates the flow and reduces the non-productive 
time used in moving material, an operation that has a 
tremendous influence on the actual time a machine tool 
or other shop equipment is turning out useful work. 
The material-handling devices have also given the shop 
an added characteristic by removing the back-breaking 
manual labor associated with the lifting and moving of 
heavy wheels and axles. Along with these important 
factors in production work a shop procedure that sim- 
plifies and speeds up the machining operations has been 
introduced. This is the selection of only one nominal 
size of axle for each day’s work and the use of step 
sizes in machining both the axles and wheels, a method 
that eliminates the frequent changing of machine set-ups 
and the making of custom-made pits for each pair of 
wheels. Last but by no means least is the equipping 
of the machine tools with the right kind of cutting tools, 
both high-speed and carbide. : 





Unless these features of the Glenwood wheel shop 
produced at least a reasonable return on the investment 
it would be futile to mention this shop and its equipment 
to practical railroad men. That it does so is evidenced 
by the savings quoted with the shop’s description. The 
figurés are good enough to make us feel that we shall 
see more “Glenwoods” in the near future. 


Power for 
Train Communications 


Electrical men concerned with the requirements of ca- 
boose power for train communications have compiled 
complete data covering the power requirements of each 
type of communication equipment and descriptions and 
specifications of all available types of power generating 
machinery which might be used for this purpose. Such 
information with recommendations for its use will prob- 
ably appear in the form of a report at the forthcoming 
meeting of the A. A. R. Electrical Section meeting to 
be held late in October. 

Compiled data have been given wide circulation 
among those most concerned, but so far have served only 
slightly to crystallize thinking on this subject. One 
man has decided to use a straight storage battery supply 
on cabooses with a third-rail power supply on the ca- 
boose track for charging the batteries. Another says 
it is impossible to apply a third-rail shoe to a freight 
truck but that if a 16-ft. clearance were allowed over 
the caboose track, a satisfactory overhead charging line 
could. be had. He adds, however, that caboose-track 
charging should be used only as assurance of fully 
charged batteries at the beginning of the run and that 
most of the power should be obtained from an axle- 
driven generator. Another tells of an axle system used 
experimentally in which a 4-kw. generator driven by a 
flat belt was used to supply power. With a belt ten- 
sion corresponding to passenger-car practice, the belt 
was broken on every trip by coupling shocks. When 
the tension was reduced to one-fourth this amount, the 
belt did not break but the generator output was halved. 
Those using endless V-belt drives with idlers say this 
is not a problem. 

One prospective operator says, ‘I do not wish to put 
batteries on a caboose because they will not receive 
proper attention. Ata cost which will be less than that 
of an axle system, I can apply an air-started 114-kw. 
Diesel-driven generator. I can not get propane wher- 
ever I want it; and with such an engine, I can carry 
enough oil on the caboose to run it for a month.” To 
this another replies that such an engine would not run 
on Diesel locomotive fuel, that it would require kero- 
sene, that its operation would not be dependable and 
that fuel cost would be greater than for propane. En- 
gines powered with propane are being used success- 
fully, but some disagree with the use of a combustible 
fuel on the caboose. Gear drives and induction-type 
a.c. generators have been designed as equipment having 
the necessary rugged qualities for caboose application. 

In almost all cases. provision is being made for a con- 
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ductor’s light and for one or two more lights in the ca- 
boose. All of the power plants are of necessity of lim- 
ited capacity, and when the designers are asked what 
can be done to avoid burnouts and failures when crews 
may add other loads, they suggest that overload break- 
ers can be installed. This is a basic problem and it 
rests with management to work out an understanding 
with train operators to prevent a series of increasing 
demands repeatedly calling for installations of greater 
size. For years it has been considered lese majeste even 
to mention caboose lighting, but now that it has arrived 
through the medium of train communication the usual 
procedure of pussyfooting and compromise should be 
replaced by an agreement which will assure that train 
communication will not be stifled by the introduction 
of accessories which will make the cost of power supply 
prohibitive. 


Why Have a 
Fuel Equation at All? 


When the railroads first started to use motive power 
that burned fuel other than coal, either in the generation 
of steam or in an internal combustion engine, no doubt 
some railroad executive made an inquiry as to whether 
this new method of hauling trains cost more or less than 
the old way of using coal-burning steam locomotives. 
Like many another inquiry of its kind it probably started 
a whole train of calculations that became more involved 
as the operation proceeded until some statistician came 
forth with the observation that one couldn’t make an 
accurate comparison of costs without taking cognizance 
of obvious differences in the character of the different 
fuels and the manner in which they were used. Out 
of this came the fuel equation and to this day there is 
no generally acceptable method of equating fuel, in the 
form of gasoline, oil, or even wood, to coal. Almost 
every railroad man who has anything to do with the use 
of fuel has ideas of his own. 

Several months ago, in one of our contemporary pub- 
lications the matter of the fuel equation was discussed 
and the suggestion was made that, in the true sense 
of the word, it was not an equation at all because the 
results obtained by the use of the so-called equation did 
not represent equality, nor even consistency. 

It is true that a Fuel Association committee which 
has given considerable thought to this subject over a 
period of years has, by virtue of concentration on the 
subject, exerted influence is getting more and more of 
the railroads to use the same formula now that the use of 
the Diesel-electric locomotive has become widespread 
in all classes of railroad service in all parts of the coun- 
try but when the results that are obtained by the use 
of a single formula by a group of railroads is observed 
there are more and more railroad men asking the ques- 
tion, “Why have a fuel equation at all ?”. 

Let’s have a look at the record and see if there is 
any answer to the question. Anyone can take the state- 
ment published by the Bureau of Railway Economics 
entitled “Unit Fuel and Power Consumption of Loco- 








motives and Rail Cars” and set down the statistics of 
any group of railroads, classified according to one’s own 
ideas as to the character of equipment, service or kind 
of fuel used. Not having exhausted all of the possibili- 
ties for different groupings we can not say just how 
many kinds of results might be forthcoming. But, just 
out of curiosity, we took a group of 18 railroads—8 
Eastern, 5 Southern and 5 Western—all of which are 
large users of Diesel-electric power in switching, road 
freight and road passenger service. Among these roads 
we find variations in the use of coal, on steam locomo- 
tives, all the way from 574 to 1,138 Ib. per switching 
locomotive-hour and from 5.19 to 7.2 gallons of Diesel 
fuel oil. In road freight service the consumption, on 
steam power, varies from 99 to 153 Ib. of coal per 1,000 
gross ton-miles and from 1.1 to 2.1 gallons of Diesel 
fuel oil per 1,000 gross ton-miles. In road passenger 
service, steam power uses from 10.6 to 23.1 Ib. of coal 
per passenger car-mile and the Diesel locomotive from 
0.23 to 0.64 gallons of Diesel fuel oil per passenger car- 
mile. These high and low figures do not show any 
consistency with respect to territory for, in one case, a 
Western road known to have poor high-priced coal and 
good low-priced oil showed a better oil-coal relationship 
than a Southeastern road with good low-priced coal 
and good low-priced oil. 

The question has been raised as to the value of the 
fuel equation in the matter of steam and Diesel-electric 
locomotives used in the same train such as in the case 
of Diesel helpers on steam trains, or vice versa. Rec- 
ords from roads using Diesel helpers indicate that (1) 
it is not possible to record Diesél helper fuel oil on a 
1,000 gross ton-mile basis; (2) that the consumption is 
considerably higher, per locomotive-mile, than on road 
locomotives and (3) that in helper service the actual 
fuel consumption records will probably result in an 
average oil-coal relationship, or equated value, much 
the same as the switching value. 

Without prolonging the discussion of the relative 
values of oil and coal in steam and Diesel locomotives 
we would like here to point to the inconsistencies in 
whatever may be the final statistics that can be tabulated 
on the matter of fuel use. In what, after all, are we 
interested in relation to fuel use? Are we not inter- 
ested in reducing the ultimate cost of the fuel used to 
do a unit of work? For years we have used pounds 
of coal per 1,000 gross ton-miles as a measure of fuel 
use in steam power all the while knowing that it is not 
possible directly to compare the figures of one road with 
another without taking certain related conditions into 
consideration. Now we havea still more accurate meas- 
ure of Diesel fuel use primarily because our methods of 
measuring fuel are more accurate. 

Of what possible value is a fuel equation and its 
resultant figures when all we do is to take two reason- 
ably acceptable bases of comparison, scramble them up 
by the use of a formula which many question the accu- 
racy of and come out with a/ resultant set of figures 
which no one can unscramble after they are cold. So, 
once again we dsk, “Why have a fuel equation at all?” 


Mechanical Engineer 
—. AUGUST, 1946 
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ot ling—F. C. Goble, chairman Locomotive—W. D. Quarles, chair- 
th 2:00 P.M; Viewing Exhibit ‘ _ a‘ a (oi 
eport: ocomotive Firing Practice i1)— 
. Thursday, September 5 Frank Kurz, chairman 
. 9:00 AM. R : : 
: eport: Front Ends, Grates, Ashpans, Arches 
of R. Jackson, chairman Friday, September 6 : 
Address : H. a Urbach, mechanical assistant to 9:00 A.M. Report: Locomotive Firing Practice (Coal)— 
vice president, Chicago, Burlington W. C. Shove, chairman 
ts and Quincy Report: Smoke and Its Elimination—G. B. 
n Report: Utilization of Locomotives — A. A. Curtis, chairman 
Raymond, chairman Report: Coal—S. A. Dickson, chairman _ 
ip 2:00 P.M. Address: Air Brakes—C. D. Stewart, vice-pres- Address: Petroleum Products—A. L. Brodie, 
u- ident, Westinghouse Air Brake Com- The Texas Company 
pany Address: The Coal Situation—R. L. Ireland, 
es Address: The Road Foreman and the Educa- Jr., Hanna Coal Company _ 
0 tion of Engineers and Fireman—Theo Address : The Coal-Burnin Gas-Turbine Loco- 
4 Olson, superintendent motive power, motive—J. I. Yellott, Bituminous Coal 
? Chicago Great Western Research, Inc. 
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2:00 P.M. 


10:00 A.M. 
2:00 P.M. 


9:00 A.M. 
10:00 A.M. 
2:00 P.M. 


10:00 A.M. 
11:00 A.M. 


2:00 P.M. 


9:20 A.M. 


10:00 A.M. 
2:05 P.M. 





Wednesday, September 4 


Joint meeting of Coordinated Associations 
Address: F. E. Cheshire, president 
Viewing Exhibit 


Thursday, September 5 


Report: Interchange and Billing for Car Re- 
pairs—C. A. Erickson, chairman 

Report: A.A.R. Loading Rules—T. S. Cheadle, 

chairman 

Car Lubrication Practices — K. H. 

Carpenter, chairman 

Centralized Wheel Shop, Layout and 

Operation—L. Topp, chairman 


Report: 
Report: 


Car Department Officers’ 
Association 


9:00 A.M. 


2:00 P.M. 


Friday, September 6 


Report: Conventional Passenger Car—Its Fu- 
ture Maintenance — W. C. Barrer, 
chairman 

Car Department Automotive Equip- 
ment—Selection, Use & Maintenance 
C. C. Cowden, chairman 

Painting of Freight Cars — R. B. 
Batchelor, chairman 

Light Repair Tracks—Layout, Equip- 
ment and Operation — B. J. Huff, 
chairman 

Election of Officers 


Report: 


Report: 


Report: 





Lecometive Maintenance Officers’ 


Association 
Wednesday, September 4 3:00 P.M. 
Joint meeting of Coordinated Associations 
Viewing Exhibit 
Thursday, September 5 serictinnsst: 
Report: Lubrication—J. R. Brooks, chairman oe eee 


Report: Safety—W. H. Roberts, chairman 
Report: Welding—G. E. Bennett, chairman 


Report: Diesel Maintenance — T. T. Blickle, 
chairman 

Friday, September 6 

Report: Forging and Heat Treating—W. H. 
Ohuesorge, chairman 

Report: Shop Toole—E. A. Greame, chairman 

Report: Maintenance “3 No. SET ” Air Brake 


Equipment—J. W. Hawthorne, chair- 
man 





Master Boiler Makers’ 


Association 

Wednesday, September 4 2:15 P.M. 
Joint meeting of Coordinated Associations 
Address : Myron C. France, president 3:00 P.M. 
Address: T. F. Powers, assistant to vice presi- . 

dent, mechanical, Chicago & North- 3:30 P.M. 
M A. F. S a 
~ wer tigimeier, secretary-treasurer 
Thursday, September 5 
Paper: Steam Locomotives—A. J. T : 

te c — J. Townsend, 9:10 A.M. 

Works 9:30 A.M. 
Report: Post-War Pew pg rege X-Ray 

7 hs pore mer chairman 10:30 A.M. 

sek emmatoee 11:30 A.M. 
pea “lice -dexgroets Ch 2:00 P.M. 


Paper: Welding of Alloy Steel Plates in All- 
Welded Boilers—H. L. Miller, Re- 
public Steel Corporation 

Report: Water Treatment and Locomotive 
Boilers—John F. Powers, chairman 

Report: Cinder S , Cleaning 
Tubes and Flues—E. illey, chair- 
man 

Friday, September 6 

Address: E. R. Battley, chief motive power and 

Report Sta = S. F. Ch National 

: _— ristopherson, 
po oe 

Report: Flues and Tubes — R. W. Barrett, 


Report: Ew seta Ran C. Haviland, chairman 
Business Meeting 
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Cleaning Diesel 
Oil-Cooler Cores 


Tests performed by the Southern at its Pegram shops, 
Atlanta, Ga., indicated that the oil coolers from its Elec- 
tro-Motive Diesel-electric locomotives were not being 
cleaned efficiently when in the shop for maintenance. Al- 
though the outside surfaces of the oil-cooling cores ap- 
peared clean, these cooling units failed to reduce the oil 
temperature during water-box tests, while a cooling unit 
new from the manufacturer produced a rapid drop in oil 
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The plan and elevation of the cleaning unit 


temperature. With these results as a guide, the Southern 
developed equipment to eliminate this source of potential 
trouble in its Diesel operations. 

The old method for “cleaning” oil cooling cores was to 
soak them in a cleaning solution, blow them out with 
steam, and flush with hot water. The new method is to 
force hot cleaning solution under pressure through the 
cooling core and then to circulate clean hot water through 
the umit. The solution is forced through in the reverse 
direction to that of the oil flow through the cooler when 
the unit is in service. This procedure is used because 
any large particles or obstructions lodged in the core will 
be expelled out of the core in the direction from which 
they entered and not forced through under pressure, thus 
damaging the equipment. The essential parts of the 
equipment, as shown in the illustrations, consist of a 
centrifugal pump, an electric motor, heating coils, a tank 
and the connecting pipes. 

The cleaning solution, heated by the steam coil in the 
bottom of the tank, is drawn through the suction line by 
an Electro-Motive water pump of the type used in Model 
567 and 567A Diesel-engine cooling systems from which 
the spur drive gear has been removed. It is forced 
through the discharge line at a maximum pressure of 40 
lb. per sq. in., the relief-valve setting. A 5-hp. motor, 
operating on a three-phase, 220-volt power source at 
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1,150 r.p.m., drives the pump through vee-belts at a. speed 
of 2,012 r.p.m. The motor and pump sheaves are 101% 
in. and 6 in. in diameter, respectively. 

The pump suction line is made of 3-in. copper pipe 
with a tubular wire strainer located at the intake opening 
at the bottom of the tank. The discharge line is of 3-in. 
copper pipe reduced to 2-in. pipe at the top flanged con- 
néction and then to 144-in. pipes for the two branch lines 
entering the header. The steam heating coils are of 1-in. 
pipe. A 2%4-in. line is used to drain the solution from 
the tank. 

A box cover of jacket iron completely encloses the mo- 
tor and pump when the unit is in operation, the cover 
being in the background of the photograph showing the 
inside of the tank. Hinged covers on the tank, when 
closed, eliminate any splashing of the hot solution on 
workmen or%on the floor and other equipment. 

The procedure used by the Southern in cleaning the 
cooler cores is to set a core on the stand and clamp it to 
the header. The tank is then filled to a depth of approxi- 
mately 12 inches with a cleaning solution. Good results 
are obtained at the Pegram shops by a solution composed 
of Oakite Penetrant, 10 ounces to the gallon of water, or 
Oakite No. 9, three gallons to 100 gallons of water. After 
the solution is heated the pump is started and the liquid 
circulated through the core for a time varying between 
45 minutes and one hour. A method of telling whether 
the core is cleaned or not is by comparing the pressure in 
the pump delivery line with the pressure produced with 
a new cooling core on the stand as a standard. 


Cleaning solution being forced through the oil-cooler core 
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The cleaning unit with cover removed from motor and pump 


After cleaning the cooling cores with theSolution, the 
tank is emptied, filled with water, and clear hot water is 
forced through the cores for rinsing purposes. For this 
reason the cores are usually cleaned in groups, whenever 
possible, to save the waste of cleaning compounds which 
would occur if one core was cleaned at a time. Also, 
when cleaned in groups, two cores can be soaking in the 
solution while one is being washed on the stand. 


Locometive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however. 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit thew problems for solution.) 


Staybolt Stresses 


Q.—Would a staybolt arrangement which produces a maximum 
load of 6,000 Ib. per sq. in. on the staybolts be better than one 
which has a maxithum load of 7,500 Ib. per sq. in. as provided 
for in Rule 3 of the Locomotive Boiler Inspection Law?— 
D. A. K. 


A.—It is preferable to use the arrangement which 
would bring the stress in the stay due to boiler pressure 
as near to the maximum allowable limit of -7,500 Ib. 
per sq. in. as possible. In order to obtain a lower stress 
on the staybolts than the maximum allowable limit, 
either the spacing of the stays has been reduced or 
the diameter of the stay used is larger than is required. 
In either case the construction is made more rigid 
than necessary which is an undesirable condition con- 
sidering that the life of the firebox sheets and staybolts 
depends largely upon the flexibility of the construction. 
The recommended practice is to limit the diameter’ of 
staybolts in all locations where the water space is 10 
inches or less to 7-in. diameter for both straight rigid 
and reduced-body stays and to limit the spacing of the 
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staybolt to yield a gross unsupported area not to exceed 








14.06 sq. in. which is equivalent to a 334-in. square. 


Tube-Sheet Ring 
Combined with Brace Feet 


Q.—In supporting the front tube-sheet area around the dry 
pipe, it is often impossible to obtain a good distribution of the 
boiler braces adequately to support the area directly adjacent to 
the tube-sheet ring. We have been advised that some roads com- 
bine the tube-sheet ring and boiler frace feet into one casting. Can 
you furnish us with a detail of such an arrangement?—M. E. R. 


A.—The tube-sheet ring shown in the illustration is an 
example of a tube-sheet ring combined with the boiler 
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A tube-sheet ring with the boiler-brace feet cast integral 


brace feet into one casting. The brace feet are so located 
as to support the triangular area at the top of the flue 
sheet on each side of the center line. The sides of the 
tube-sheet ring are designed to accommodate the first 
gusset brace on each side of the tube sheet ring. The 
gusset braces are supported by the casting on one side and 
by an angle iron riveted to the tube sheet in the conven- 
tional manner on the opposite side. The tube-sheet ring 
with the brace feet cast integral eliminates the gusset brace 
angle iron on the side adjacent to the tube-sheet ring, this 
making it possible to support the tube-sheet area adjacent 
to the tube-sheet ring in a more efficient manner. 


Efficiency of 
Longitudinal Seam 


Q.—I am enclosing a print of the longitudinal seam used on 
the third course of our Pacific-type locomotive boilers. The ques- 
tion has been raised as to what effect the 314-in. hole, as shown 
in section X-X, will have on the efficiency of the seam.—F. I. D. 

A.—As a general rule the efficiency of a longitudinal 
seam is based on a unit section of the seam ; a single hole 
that is not uniform along the seam is disregarded. In 
this instance, as a check, the strength of the seam could be 
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Design of third-course longitudinal seam 


computed for the tearing of the plate along the line X-X 
plus one rivet in single shear in the outside row. Resist- 
ance to failure along the line X-X could be computed 
as follows: 


[ D 
E= re XxTSXt+AXS 
PXTS Xt 





Where 
P = Pitch of rivets on row having greatest pitch = 
18 in. 
d = Diameter of rivet after driving = 1.3125 in. 
D = Diameter of plug hole = 3.25 in. 
TS = Tensile strength of plate = 55,000 lb. per sq. in. 
t = Assumed thickness of plate = .875 in. 
A = Cross-sectional area of rivet after driving = 1.353 
sq. in. 
S = Shearing strength of rivet in single shear = 44,- 
000 Ib. per sq. in. 
E = Efficiency in per cent. 
Substituting, we have 








3.25 
E = 18-(1.3125+ 2 )x55,000.875+-1.353 44,000 
18 55,000 .875 
E = 15.0625 55,000 .875+- 1.353 «44,000 
18 55,000 .875 
E = 724,882+-59,532=50.5 per cent 





866,250 
In the regular computation of a quintuple riveted butt 
joint, the efficiency through section X-X would not be 
considered. 


Locating Drop Pipe 
For Low-Water Alarm 
Q.—We have several locomotives coming into our terminal 


equipped with low-water alarms. We have instructions that the 
end of the drop pipe is to be one inch above the level of the bot- 


tom gauge cock. What methods are used for determining the ~ 


length of the drop pipe?—R. E. F. 


_A—To obtain the length of the low water alarm drop 
pipe the boiler should be leveled transversely and longi- 
tudinally. A gauge or leveling block is made, the top of 
which is straight and the bottom conforming to the trans- 


verse contour of the crown sheet at its highest point. The ~ 


gauge is made from 24 to 30 in. long and is laid out so 
the center of the gauge corresponds with the vertical cen- 
ter line of the boiler at the highest point of the crown 
sheet. The height of the gauge or leveling block at the 
center is made equal to the distance that the bottom gauge 


Avaugr, Soue ss! Easlnew 





“Shop Devices 





cock is above the highest point of the crown sheet plus 
one inch. The gauge or leveling block is set on top of the 
crown sheet at its highest point and the top of the gauge 
leveled transversely, care being taken to avoid rivet heads. 
The top of the gauge is then the correct height above the 
top of the crown sheet for determining the length of the 
drop pipe. A low-water alarm drop pipe of sufficient 
length with a ring gauge applied is set in place. Next, a 
straight edge of sufficient length is placed on top of the 
gauge .or-leveling block and extended out to the drop 
pipe; the straight edge is leveled with a spirit level, and 
the drop pipe is marked to correspond with the top of the 
gauge or leveling block. The ring gauge on the pipe is 
immediately secured at the marking and the drop pipe re- 
moved, cut off at the ring gauge, and reapplied. 


Seal Welding of 
Combustion Tubes 


Q.—I would appreciate information on how to eliminate the 
trouble we have in keeping combustion tubes tight in the 
firebox. The tubes are applied in the conventional manner, beaded 
over on the wrapper sheet, expanded and beaded over on the 
firebox side, using No. 15 B.W.G. copper ferrules.—F. I. B. 

A.—The general practice is to seal weld the firebox 
of all combustion tubes as shown in the illustration. On 
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Seal weld at firebox end of combustion tube 


some railroads the combustion tubes are fastened to the 
wrapper sheet in the conventional manner while in the 
firebox sheet the tube hole is flared. The tube is then 
rolled into the flared hole and seal welded, thus elimi- 
nating the copper ferrule which is the source of most 
of the trouble. 


Tramming of Locomotive Main Rods 


The advent of the solid, or one-piece, main rod has made 
it necessary that the distance from the center of the main 
axle to the center of the crosshead pin hole, with the 
crosshead in central position. be obtained and accurately 
transferred to the main rod in order to give the desired 
clearance at the front and back ends of the piston. 

The’ equipment to make this accurate transfer consists 
of a square and a jig made from three trapezoid-shaped 
aluminum plates. The square is placed against the end 
of the axle with the smooth edge directly over the tram 
mark, and the crosshead is placed in the center of its 
travel. One end of the wooden stick is held horizontally 
against the smooth edge of the blade of the square; the 
other end is inserted through the crosshead. With the 
stick held against the pin holes lines are scribed on the 
stick at the front and back sides of the pin holes. The 
distance from the center between these two lines to the 
end of the stick is the proper length between bearing 
centers for the main rod. 
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Square and jig for obtaining bearing-center distance on the main rod 


To transfer this length to the main rod the jig is placed 
in the hole at the back of the rod. As the jig is self- 
centering, this step determines the center of the hole. Put 
two center-punch marks on the front-end brass by using 
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a square to transfer the two lines down from the wooden 
stick. Boring between these marks will result in a main 


rod with correct center-to-center distance between 
brasses. 
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With this method for transferring dimensions, only the 
crosshead requires centering. As the distance from the 
crank-pin center to the axle center is equal to one-half 









Self-centering -jig in place on the main rod 


the length of crosshead travel, the distance from the 
center of crosshead travel to the center of the axle is the 
exact length for the distance between bearing centers of 
the main rod. 


Dummy Pin for Crosshead 


The amount of lead when the piston is at either ex- 
tremity of its stroke can be determined without perform- 
ing the heavy work frequently connected with placing the 





Principal parts of dummy crosshead pin 
assembled 


with insert showing bushing 


crosshead pin in the crosshead. The union link can be 
connected to the combination lever and the crosshead 
moved back and forth by substituting a dummy pin for 
the regular pin, thereby eliminating the necessity of lifting 
the heavier pin and the possibility. of having to jump the 
wheels with a bar. 

The dummy pin consists of three main parts: the body, 
threaded on both ends, the collars with internal threads, 
and a three-segment bushing. The taper of the bushing 
matches that of the tapered portion of the body. The 
bushing is circumferentially grooved on the outsrde, and 
the three sections of it are held together by a %g¢-in. 
coiled spring fitting around the groove. This expanding 
feature enables the dummy to fit a wide range of hole 
sizes. 

The false crosshead pin is easily assembled and inserted. 
It fits only in the outside hole of the crosshead, is light, 


eee meRUGUST, 1546 
























and gives a good connection for the back end of the union 
link. The use of this dummy makes it possible to check 
and set the lead before the engine is wheeled or the main 
rods done. 


Air Brake 
Questions and Answers 


The 24-RL Brake Equipment for Diesel-Electric 
Locomotives 


PaRTS OF THE EQuIPMENT—LocomotTIvE A UNIT 


457—Q.—What is located on the service application 
portion? A.—A service application portion on which is 
located the service application piston to provide an auto- 
matic service brake application in case the safety control 
feature operates. Also, the cut off valve which cuts off 
the supply to the brake pipe and equalizing reservoir 
when the application portion is in the application position. 

458—Q—What does the filling piece portion consist 
of? A.—A filling piece portion, on which are located the 
first service cock for cutting out the first service operation 
of the brake valve when desired ; a double heading cock for 
cutting-out of the brake valve and the safety control func- 
tions on the second locomotive when double heading and 
the equalizing piston valve portion for reducing brake 
pipe pressure at the proper rate regardless of train length 
(with brake valve in service position ). 

459—Q.—What does this provide? A.—It provides a 
relatively uniform reduction of brake pipe pressure 
through“a long train with maximum permissible brake 
pipe leakage (with the brake valve in first service posi- 
tion). 

460—Q.—What is connected to the pipe bracket por- 
tion? A.—All pipe connections are made to this portion 
permitting the removal and replacement of any of the 
other brake valve portions without disturbing the piping. 
To this portion is also attached the feed valve for main- 
taining a predetermined normal air pressure in the brake 
system. é 

461—O.—W hat type is the S-40-D independent brake 
valve? A.—A self-lapping brake valve which provides 
for the independent application and release of the loco- 
motive brake. 

462—O0.—What does the combined equalizing and re- 
duction limiting reservoir provide for? A.—The equaliz- 
ing reservoir provides for operating volume sufficient to 
stabilize the equalizing piston operation. The reduction 
limiting reservoit provides a volume into. which the 
equalizing reservoir equalizes at the service rate at the 
beginning of a brake application in the first service posi- 
tion of the brake valve. Also, during a safety control ap- 
plication it serves as a first reduction reservoir if the 
rotair valve is set for long train operation and as part of 
the total reduction’ limiting reservoir volume if set for 
passenger service. 

463—Q.—What is the purpose of the second reduction 
reservoir? A.—A second reduction reservoir, added to the 
first reduction reservoir, limits the brake pipe reduction 
to that required to obtain a full service brake application 
during a safety control application, providing the brake 
valve handle is moved to lap position when the application 
is initiated. 

464—O0 —W hat is the function of the first suppression 
reservoir? A.—This reservoir is connected to the face of 
the split reduction timing valve diaphragm for the pur- 
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pose of holding the split reduction check valve closed and 
providing a tinie interval between the first and second re- 
duction of a split reduction of equalizing reservoir pres- 
sure during a safety control application. 


465—Q.—What is the purpose of the controlled emer- 
gency portion? A.—It controls the rate of locomotive 
brake cylinder pressure build-up during emergency ap- 
plications. 

466—Q .—How is this set up? A.—It is set up manually’ 
by the position of the K-2 rotair valve to provide for a 
controlled rate of emergency brake cylinder build up on 
long freight trains and non-controlled emergency brake 
cylinder build up on short freight or passenger trains. 

467—Q —W hat is the purpose of the K-2 rotair valve? 
A.—To set up the brake equipment for a short train or for 
passenger service (a) non-controlled emergency or, (b) 
straightaway safety control application. For long freight 
train service, (a) controlled emergency, (b) split reduc- 
tion safety control application, and (c) lap position on 
the non-operating end of a multiple unit engine or dead 
engine to prevent independent brake valve operation. 

468—O.—W hat does the D-24 control valve automatic- 
ally control? A-~-The D-24 control valve automatically 
controls the B-3 relay valve which in turn controls the 
flow of air from the main reservoirs to the locomotive 
brake cylinders when applying the brakes; from the 
brake cylinders to atmosphere when releasing the brakes, 
and automatically maintains locomotive brake cylinder 
pressure against leakage when holding the brakes applied. 

469—Q.—W hat other functions does it perform? A. It 
performs other functions such as emergency sanding or 
emergency power cut-off and emergency transmission in 
emergency application, accelerated release after emer- 
gency and main reservoir charging on a locomotive han- 
dled dead in a train. 

470—Q.—What does the B-3 relay valve do? A.—It 
relays the application and release operation of the control 
valve. 

471—Q.—What does it reproduce? A.—It reproduces 
in the brake cylinders, the equivalent air pressure estab- 
lished in the displacement reservoir. 

472—Q.—Why are the auxiliary, emergency and dis- 
placement reservoir combined in one structure? A—In 
order to conserve space and keep the weight as low as 
possible. 

473—Q.—What does the auxiliary reservoir provide? 
A.—The air supply for the proper functioning of the 
control valve service portion. 

474—Q.—What does the emergency reservoir provide? 
A.—The emergency reservoir air is used to provide the 
quick recharge and high emergency pressure features. 

475—Q.—What does the displacement reservoir pro- 
vide? A.—The required operation volume to the relay 
valve to develop the proper brake cylinder pressure for a 
given brake pipe reduction so that the braking force de- 
veloped on the locomotive is uniform with that on the 
cars of the train. 

476—O.—What is the purpose of the main reservoir 
cut-off valve? A.—To protect against loss of main reser- 
voir air in case of a broken main reservoir pipe. 

477—O.—How much main reservoir pressure will be 
retained? A.—Approximately 85 Ib. air pressure will be 
retained in the main reservoirs by the cut-off valve for 
braking purposes, if the main reservoir pipe between the 
locomotive units is broken. 

478—Q.—The two air filters are so located to protect 
which devices? A—The one in the main reservoir pipe is 
for protection of the automatic and independent devices, 
and the other is for the protection of the control valve and 
relay valve. 
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The Standard Journal Box?” 


Tue journal-box assembly is one of the important 
items coming under A. A. R. Mechanical Division Stand- 
ards and Rules. There is no single mechanical part on 
the entire railroad that has received more official talk; 
certainly among mechanical men it has been the leading 
competitor of the weather as a subject for conversation 
and discussion. It is an interesting fact, however, that 
the mechanical improvements to the assembly down the 
years have been minor. Is this because the strict stand- 
ards and rules of the A. A. R. has stopped development ? 
Or is it because the basic idea of the assembly is so good 
that it cannot be improved? Any mechanical design 
to be continued without essential change during this 
long period of railroad history has to be good. The fur- 
ther we get, in an endeavor to improve its design without 
interfering with interchangeability, the more respect we 
must have for the earlier generations who were respon- 
sible for the waste-packed journal-box assembly. 

It is my opinion that the conventional journal box 
assembly has become static partially because standardiza- 
tion is a formidable bulwark against change, and partly 
because of the high operating efficiency of the assembly. 
Considering standardization, under the A. A. R. rules 
periodical inspection of the journal-box parts and re- 
newal of bearings and other parts is provided for. 
Standard parts are stored at all repair points throughout 
the country. The work is performed by handling line and 
owner billed through the A. A. R. at a fixed unit price. 

The railroad mechanical forces at car repair and serv- 
icing points have evolved through the years and are 
established under labor agreements that cannot be readily 
changed. These forces are not necessarily schooled in 
handling precision mechanical work, but are experienced 
and efficient in handling the relatively rough operations 
of repairs and maintenance of the conventional journal- 
box assemblies. The present A. A. R. standard journal 
bearing and associated parts in service and in stock 
throughout the country represents a very large invest- 
ment in material. If the journal bearing were changed 
to the extent that the related parts of the box assembly 
required alterations or changes, this would constitute a 
costly major operation and result in considerable con- 
fusion during the transition period. 

For the above reasons, any change in the design of 
the highly standardized journal-box assembly pointing 
towards improving its performance must be analyzed 
carefully from both a practical and economic standpoint. 


Standard Bearings Reliable 


The overall performance of the railroads in handling 
the unprecedented volume of business during the war 


* Paper at the May, 1946, meeting of the Car Foremen’s As- 


— of Chicago. 
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By L. D. Grisbaum { 


Are the precision and close 
tolerances of _ roller-bearig 
dimensions applicable to the 
standard waste-packed journal- 
box assembly? The author be- 
lieyes the answer to be yes. 
His reasons are challenging 


emergency has been accomplished with a remarkably low 
rate of train delays attributed to the design of the present 
car journal bearing under freight and passenger equip- 
ment in interchange service. General performance of 
the conventional journal bearing has been satisfactory 
and, aside from the economic consideration, there does 
not appear to be an urgent necessity for changes in its 
design or construction. Therefore, despite the impor- 
tance of the bearing and the great number replaced an- 
nually, little effort has been made to improve its per- 
formance. 


If the failures responsible for train delays during any 
period are considered in relation to the number of jour- 
nal days in that period, the efficiency of the assembly is 
better than 99.9 per cent. Regardless of its efficiency, 
however, the bearing and assembly is fortunately sus- 
ceptible to improvement. If the 125,694 car set-outs due 
to bearing trouble in freight cars in 1945 with the 
resultant loss of time, service, and revenue is not a suf- 
ficient reason for improving the setup, certainly there 
is an economic necessity for change to the assembly that 
required approximately 6,000,000 bearings to produce the 
36,997,000,000 freight car miles in 1945 with a life in 
round figures of 6,000 car miles per bearing applied. 
When we consider that the babbitt lining is consumed at 
the rate of about one thousandth of an inch per 1,000 
bearing miles after the initial wearing-in or wiping-in 
period, and starting with 4 in. lining at the crown, it 
would be reasonable to expect better than 200,000 miles 
per bearing. However, at the end of their average life 
bearings are removed for one of many reasons but seldom 
because of crown wear since only three in every 100 
bearings removed are worn out at the crown. 


Economic Improvement Needed 


It is my opinion that in spite of the well established 
standardized procedure of the A. A. R. and the operating 
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efficiency of the journal-box assembly, there is now an 
urgent economic need to improve the bearing and the 
related parts of a journal box; to review and modify 
rule 66 where necessary to accomplish a big reduction 
in condemnable parts under the rule and to reduce the 
number of bearings that are scrapped outside the rule, 
such as wheel-change bearings; and to insist on better 
material and manufacturing practices in order to reduce 
the too large percentage of bearing removals contributed 
by manufacturing’ defects: .This.leads us to the question 
as to what direction we can take to improve the pres- 
ent journal-box assembly set-up. 

It would appear that the greatest possibility for im- 
mediate improvement of the conventional assembly is in 
the direction of better workmanship in finish and in the 
assembly of the essential parts in order that the dimen- 
sion and finish influence on defect and failure may be 
more closely controlled. The determinable factors of 
design responsible for the natural limits of the life of 
the assembly are the proper materials for the loads and 
speeds and the proper conformity of the parts. I am 
not so much concerned with these engineering factors 
because they have been proved adequate as witness the 
high operating efficiency in spite of the abuses. 

There are, however, a great many different factors 
that influence the operational life obtained from the bear- 
ing. Among these may be included inadequate or in- 
correct lubrication which covers the entire subject from 
improper oil and waste through poor renovation and 
preparation of packing to wrong practices of application 
and servicing. Among these factors are excess wear 
caused by abrasives that enter the box through inade- 
quate box closures; faulty dimensions of bearing and 
wedge due to manufacturing and running tolerances on 
the too liberal side; lack of adequate machining of the 
bearing and arts; external violence; and many others of 
like incidental nature that are avoidable and are, there- 
fore, not subject to any law capable of being reduced to 
mathematical expressions. Under normal times the de- 
gree to which a railroad has corrected- the incidental 
factors of journal performance can be weighed in the 
operating records and measured by their cost records of 
both direct and indirect lubrication. However, today 
the turaover of equipment on line is so rapid and such 
a relatively few home cars are seen on the owner’s line 
that the necessity for adequate universal practices be- 
comes most apparent. 

There are some who see the present waste-packed 
standard bearing assembly in freight service replaced by 
roller bearings, and a new freight truck incorporating 
roller bearings is now being road tested. Personally, I 
am convinced that the possibilities of improving the 
A. A. R. journal-box assembly has not been seriously ex- 
plored and those developments already available have not 
been adequately tested under official sanction. My im- 
pressions are that great advances are possible through 
design, workmanship, and*material which would provide 
an assembly that would make the change to roller bear- 
ings a very questionable economic procedure. Truly the 
roller bearing does’ not present the service problem to 
the car men that he encounters with the present waste- 
packed box. 


Closer Fits Between Parts 


I do not believe, however, that the variation in the 
service requirements between the two bearings is due in a 
large measure to fundamental differences of design, but 
because by the very nature of the roller bearing the manu- 
facturer has taken every advantage to eliminate from 
his setup all causes for incidental failures that are re- 
sponsible for the service demands of the standard setup. 
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The roller bearing is manufactured or assembled in its 
entirety by the supplying company and he measures his 
tolerances in thousandths or even tenths. He further 
insists on strict dimensional adherence in truck, wheel 
and axle specifications to assure proper performance. 


Contrast this to the universal procedure with the 
standard bearing where the railroads buy a bearing from 
one manufacturer, the wedge from another, and the box 
from still another, etc.; all of these parts being rough 
cast with a minimum of machining and all with avery 
liberal manufacturer's tolerance and a more generous 
operating tolerance. In fact, the difference at present 
between opposite box assemblies on the same axle can 
be measured in fractions or even inches. Illustrating 
this, the lining of a 5%-in. by 10-in. bearing is either 
rough cast or broached to 5%¢-in. diameter. The cor- 
responding journal diameter can vary from 5% in. when 
new to 5 in. before axle is condemned in road service. 
Therefore, a 5% ,-in. bearing is applied to a journal with 
a permissible diametral running clearance from g¢ in. 
to %,¢ in. The length of the journal, likewise, may vary 
from 10 in, for a new axle to 10% in. shop limit and 
105% in. road service limit. We can conceivably be 
close to condemning limits on one side of the axle and 
approximately nominal on the other end in which event 
the wheels could not possibly track, the bearing crown 
would be diagonal to the center line, and the lateral 
thrust in both directions would be taken on the same 
side of the axle. 


For a long time I have been convinced that a journal 
assembly could be put together with standard parts all 
properly machined to nominal dimensions and with an 
adequate finish on all contact and wear surfaces so that, 
when this assembly is applied to a properly finished 
journal and the box packed with a high-grade sponging 
protected by tight box closures, a trouble free operation 
with a minimum of servicing would result. This sug- 
gested the idea of a single company taking the responsi- 
bility for furnishing the complete box assembly with all 
the mechanical parts finished to nominal dimensions and 
all made to limit gages in order to insure continuity of 
conformity when replacements are necessary. We have 
finished and fitted the principal parts of journal-box as- 
semblies in our shop which are operating. in both pas- 
senger train cars and locomotives with results that have 
far exceeded our expectations. They have completely 
confirmed the contention that, with the exception of ac- 
cidental failures that cannot be controlled, there is no 
reason why, with the present journal box assembly re- 
fined and more accurately finished, it is aot possible to 
eliminate or at least control the defects and failures that 
occur by the thousands for reasons that we all know but 
which are not corrected. 


After a quarter centiry of intimate contact with the 
practical and technical problems of journal operation and 
lubrication, I sometimes wonder whether the railroads 
will ever become sufficiently dissatisfied with the static 
condition of such an important part of their plant that 
a specification of performance will be prepared and in- 
sisted upon to replace the specification of design under 
which all parts must now be finished. If you men 
charged with the maintenance and operation of cars were 
given the responsibility of defining exactly what you 
would consider an adequate performance in the operation 
of a car journal as it affects maintenance, service re- 
quirements, life of parts, etc., and the railroad would 
demand as a minimum that performance specification, 
then I believe the conventional journal box assembly 
would be improved and developed to a degree where it 
would become competitively. comtemporary with the 
roller bearing. It already has the decided advantage of 
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weight and price over the roller bearing. to say nothing 
of the other established facts mentioned elsewhere in this 
paper. If, however, we are going to continue with prac- 
tices and designs used twenty-five years ago, have we 
the right to expect anything better than the performance 
records of the time’ 

One current illustration is the question as to whether 
the emergency bearing or the pre-war bearing is to be- 
come the A. A. R. standard. This question is being 
investigated once again by the bearing development coi- 
mittee for a report and recommendation to the general 
mechanical committee. The emergency bearing was so 
named because its light weight resulted in the saving of 
strategic metals during the emergency. It is the writer’s 
opinion, however, that the superior design of the bear- 
ing was responsible for a far greater saving in metals 
by its better performance and fewer defects than its 
lighter weight could possibly save. 

The dimensional changes to the pre-war bearing that 
the war brought into general use in the emergency bear- 
ing was the result of a careful study into the causes for 
and the possible remedies that could be readily applied 
to overcome condemnable defects under rule 66 that was 
responsible for a large percentage of bearing removals. 
The principal changes that distinguish the new from the 
old bearing were carefully considered and recommended 
by Committee 5 of the Car Department Officers’ Asso- 
ciation. This recommendation was successfully acted 
upon by the association and is reported in its 1940 pro- 
ceedings. Although the weight of the bearing was the 
reason for its use in interchange equipment during the 
war, it was not a consideration in the acceptance of the 
bearing by the Car Department Officers’ Association, but 
rather because the changes recommended resulted in a 
considerable overall improvement in bearing perform- 
ance. 

In 1935 we constructed a full size functional model 
of a complete axle assembly in order to ascertain, if 
possible, the effects of lateral and variable tolerances 
of the respective parts of the journal box. It was im- 
possible to visualize the thousands of conditions that 
could exist in one axle assembly by changing the many 
and sundry permissible variables in the parts. Three 
basic changes in the dimensions of the journal very soon 
suggested themselves. First, it was observed that in 
either direction of lateral with a nominal dimensioned 
assembly the journal could move % in. in one direction 
and %¢ in. in the other. This means that in every new 
assembly %¢ in. of end wear at the collar had to be 
taken before the fillet end of the assembly could function 
as a thrust member. The obvious correction for this 
was to increase the thickness of the collar lug on the 
bearing by %g¢ in., as the differential in lateral was the 
46 in. clearance between the wedge and the bearing 
collar when all parts of the box were on center. This 
not only stabilized the lateral, but had the additional 
advantage of strengthening the collar lug, reducing the 
shock load on the collar, and decreasing the movement 
of the wedge in the box. 

Second, it was observed the C dimension or overall 
width of the wedge and bearing were identical with 
each other and had a generous plus or minus tolerance. 
In many cases, therefore, the bearing was wider than 
the wedge which resulted in the bearing rather than the 
wedge taking the side thrust on the post or side lug of 
the box. This resulted in a large number of bearings 
being removed on account of spread linings. The cor- 
rective measure was to reduce the C dimension by taking 
some of the excessive metal from the bearing rails. 

Third, it was apparent that by setting the side lug 
of the bearing forward the collar end wear caused by 
axle lateral could be controlled to the.extent that. the 
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lugs were moved. The effect was identical to shortening 
the bearing at the journal collar end but without a re- 
duction in effective bearing area. Because any lengthen- 
ing of the journal from the center line to the fillet in- 
creases lateral, and the increase in length from the center 
line of the journal to the collar has no-effect on lateral, 
but has the same beneficial effect on end wear as would 
removal of the collar, we set up a condition that would 
take care of the majority of cases in passenger equip- 
ment by moving the lug forward a maximum of % in. 

Fourth, by utilizing the depressed-back feature in the 
bearing the principle of loading was changed from a 
single point to two points which completely changed the 
shape and size of the effective crown area resulting in 
greater safety, longer bearing life, and fewer failures. 

It is to be noted that the above changes had to do 
with dimensional conditions that were simple and in- 
expensive and were effective in greatly reducing the 
number of condemnable bearings. The following survey 
involved 11,054 bearings of which 8,261 were pre-war 
and 2,793 were of the emergency design. The investi- 
gation disclosed 16.62 per cent of the pre-war bearings 
were removed for end wear while only 3.11 per cent of 
the emergency design were condemned for the same cause. 
Because the journal under the emergency bearing has 
¥% in. more free movement on a side than the pre-war 
setup before the journal collar can contact the bearing, 
it is apparent that end wear to some degree is a truck 
condition that the bearing cannot overcome. 

The inspection further disclosed that 16.55 per cent 
of the pre-war bearings had a lining spread of % in. 
or more below the bottom of the brass. This compared 
to 0.18 per cent for the emergency bearing. While this 
record speaks for itself, unquestionably the 0.18 per cent 
indicates a small number of wedges that are considerably 
under the specified width. 

Approximately 50 per cent of the pre-war bearings 
as compared to 73 per cent of the emergency bearings 
were not condemnable under rule 66, the removals ap- 
parently being the result of wheel changes, as the railroad 
making this study, require the application of new bear- 
ings on journals of the replacement wheels. By greatly 
reducing the number of condemnable bearings it is to be 
expected that a larger number of good bearings would 
be removed due to wheel changes. This is further evi- 
dent by the fact that, out of 1,281 emergency bearings 
examined for the possibility of relining, 590 or 46.05 
per cent were physically satisfactory, while out of 1,332 
pre-war bearings, only 86 or 6.5 per cent were in physical 
shape for. relining. 

The above comparative figures are quoted in support 
of a bearing that is on the railroad because it was lighter 
in weight and, therefore, offered an opportunity to save 
strategic metals during the war. It should be continued 
in service because it is a far superior bearing to the 
pre-war standard, and because it is a step in the direction 
that must be followed if the irtherent possibilities in both 
the efficiency and economy of the A. A. R. journal box 
assembly are to be realized. 

We can expect a decided change in the attitude and 
interest of both suppliers and railroads in regard to the 
developments and improvements in the solid type journal 
bearing and assembly. There are some interesting new 
ideas in the process of being developed and perfected 
(one a flange or hood type journal box cover) that are 
very encouraging and should practically eliminate the 
natural hazard of waste-packed lubrication. However, 
the important first step that requires no major changes 
in the present functional system is to refine the con- 
ventional assembly to assure its maximum performance ; 
and, if we do that, I predict that it will be a worthy 
competitor for anything that the future may develop. 
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Mi ucw has been said, and justly so, about the various 
phases of car department work, both operational and 
supervisory functions, which brings us eventually to that 
important phase—the pricing of billing repair cards. 1 
am going to try and relate for you in the short time 
allotted to me some of my observations. 

The billing repair card in the first place must be prop- 
erly and plainly written, and should then be carefully 
checked by the car foreman for any omissions or errors 
before being forwarded to the general office for pricing. 
When this is not done, I will enumerate just a few of 
the reasons why the bill clerk finds it necessary to return 
the repair card to the originating point for correction or 
further information, 

Take the case of a missing coupler or draft gear. When 
writing up a missing coupler, failure to show whether 
the car was stenciled for the type of coupler required or 
the type used in the opposite end makes it necessary to 
return the repair card. The same goes for a missing 
draft gear, especially so when an approved gear is ap- 
plied and no information shown whether the car was 
equipped with a non-approved or obsolete gear. 


Pipe Connections—Brakes 


Pipe connections are a problem to every price clerk 
on every railroad, I am sure, and have cost the railroads 
quite a sum both from the standpoint of clerical time lost 
in returning the repair cards for corrections and improp- 
erly-priced repair cards. For example, take this particu- 
lar case—a repair card was received covering the applica- 
tion of a coupling to the train-line pipe at the B-end of 
the car, and only one connection was shown. When this 
repair card is returned to show the correct number of 
connections, we usually receive the same answer—repair 
is correct as written, as it is my understanding no charge 
can be made for R & R of angle cock and air hose and 
nipple. Please advise if my understanding is correct— 
needless to say he is properly advised. 

There is also the case where the write-up man fails to 
show threads cut for pipe over 12 in. in length, or if 
the darn pipe is single or double strength. All these 
things add to the headache of the price clerk, which re- 
minds me while we aré on the subject of pipe, I might 
make a few remarks about air brakes. A common error 
here is the failure to show which is defective, when the 
combined cylinder and reservoir are renewed. _ Also, 
when the retainer valve is renewed at the same time the 
air brakes are cleaned, we must show the type of retainer 
valve removed and whether the body was broken when 
renewed in kind. And last but not least, when the AB 
release valve is renewed, the new parts must be itemized. 


Wheels—Brake Beams 


Our chief worry in connection with wheels is that when 
wheels are renewed, we are seldom let in on the secret 
as to whether the wheels applied are standard to the car, 
or just what kind of wheels are standard to the car. In 
the case of multiple and one-wear steel wheels, it is often 
nécessary to return the repair cards for information omit- 
ted, such as over-all amount of service metal, amount to 
be turned, or whether full-flange or non-full flange. I 


satire at the April 16 meeting of the Car Department Asso- 
tA. A, R. clerk for the Missouri Pacific at St. Louis, Mo. 


The A.A.R. Price Clerks’ 


By T. E. Hughes { 


am sure that if each of you stopped to realize how much 
money is lost by your railroad on account of having to 
confine the charge for wheels applied to new or second- 
hand cast iron, through failure to show the type of wheels 
standard to the car, this common error would be stopped 
at its source. 

When the No. 3 brake beam is applied, information 
as to the type standard to car must be shown according 
to stenciling on the car or the type of the majority of 
brake beams under the car. Failure to do this will re- 
sult in confining the price of the beam applied to a No. 
15 beam, whether or not you removed a No. 3. Also, 
when safety supports are R & R be sure and show the 
number of pins R & R, or renewed. Was the beam ap- 
plied new or repaired and tested to A. A. R. specifica- 
tions and not second-hand, for which no charge can be 
made? 

Careful consideration should be given to Rule 17, Par.- 
M when applying safety supports so as not to exceed the 
owner’s standard to avoid losses to your company. 

In the case of a car given heavy repairs, seldom if 
ever does the repair card show that the car was light 
weighed on account of a variance in weight of 300 Ib., 
or more, due to repairs which were made. 

Where parts are repaired on a car, be sure and show 
the number of square feet painted, for which a charge 
can be made for labor in addition to the cost of paint. 
This information is often omitted. 

When latitudinal running boards are repaired on both 
ends of a car, they must be shown separately so as to en- 
able the price clerk to determine when he is exceeding 
the price of one complete latitudinal board at one end of 
a car. 

If Schaefer bottom rods are used, be sure and so state 
and not show merely a bottom rod. This information 
must also be shown for the Schaefer hanger and state 
whether or not it is standard to the car. 

Seldom, if ever, is the proper information shown for 
stock car door repairs. There always seems to be a ques- 
tion in the mind of the price clerk, in the absence of 
specific information, whether a stile, batten, or rail is 
applied, or if the door is of the common or reinforced 


Roof ‘sheets should be shown as either full or half, in- 
termediate or end, because of difference of price. 

Door wear plate bolts or screws in old boards, not re- 
newed, should be shown for correct pricing, in addition 
to the charge for any new decking applied. 

In the case of repair cards supported by defect cards, 
if the repairs are listed in the same order on each, it 
would save the price clerk considerable time in checking 
off the repairs against the defect card. 

I have mentioned but a few of the most common errors 
in writing repair cards, and I believe these errors could 
be corrected at their source and considerable time and 
unnecessary clerical expense be saved, to the credit of 
the car department supervisor. Difficulties in writing 
billing repair cards are not, in my opinion, due to any 
complications in the A. A. R. rule book, but on the con- 
trary, it is my humble opinion that we who use the rule 
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book every day owe a debt of gratitude to the men who 
guide and direct the actions of the Mechanical Division 
of the A. A. R. for their foresight in making these rules 
understandable to everyone. 

The errors and omissions just mentioned are in no way 
to be taken as a reflection on the ability of the car men 
of our railroad, inasmuch as these same errors are found 
when checking the bills of other roads. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railwa 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Damage to 
Draft Members 


On April 7, 1941, the Chicago, Milwaukee, St. Paul & 
Pacific delivered refrigerator car. CRLX 5199 to the 
Sioux City Terminal Railway, the latter placing the car 
on the Cudahy Car Lines’ rip track for temporary repairs. 
A claim for defect-card protection for “Two steel center 
sills and cover plate bent and broken between the two 
bolsters” was made against both of the railroads. The 
defect cards were not furnished because the railroads 
claimed they had no record of the damage while the car 
was in their possession. The C. M. St. P. & P., after 
reviewing a blueprint of the car submitted by the car 
owner, contended that the damaged parts were draft 
members as defined in Note A of Rule 44 and therefore 
the defects were the owner’s responsibility as the car was 
not damaged under any of the conditions given in Rule 
32. 

In a decision given on November 15, 1945, the Arbi- 
tration Committee said “The constryction is not classi- 
fiable as continuous metal center sills under Rule 44. 
The contention of the Chicago, Milwaukee, St. Paul & 
Pacific is sustained.” Case 1812, Cudahy Car Lines ver- 
sus Chicago, Milwaukee, St. Paul and Pacific and Sioux 
City Terminal. 


Tank-Car Repairs 
Includes Leakage Test 


In July, 1944, tank car SDRX 1838 was sideswiped on 
the tracks of the Terminal Railroad Association of St. 
Louis. This railroad straightened the tank sheets but 
did not make out a repair card or change the “tank- 
test” stenciling on the car. According to the Terminal 
Railroad no repair card was made out because only two 
or three hours of work were required to repair slight 
dents in two tank sheets and because the car had to be 
sent to another repair track for the completion of the 
repairs due to the crowded conditions existing at the 
original shopping point. While the tank was tested to 
determine that there were no leaks, the Terminal Railroad 
did not choose to change the stenciling. Upon arrival 
home the Sinclair Refining Company noted the evidence 
of recent sideswiping and the absence of a recent tank- 
test date. After executing a Joint Inspection Certificate 
a test was made at a pressure of 60 Ib. per sq. in. as pre- 
scribed by Rule 3 which showed the tank to be leaking 
near the recently straightened tank sheets and further 
repairs were made. The Sinclair Refining Company 
contended that a defect card should be issued by the Ter- 







420 








minal Railroad Association of St. Louis to cover this 
work because the latter made improper and incomplete 
repairs. 

In a decision rendered on November 15, 1945, the 
Arbitration Committee said, “The evidence submitted 
shows the tank leaked in the area where the tank sheets 
had been straightened, when tested at a pressure of 60 
lb. per sq. in., within 14 days after date of repairs. This 
definitely indicates the Terminal Railroad Association 
of :St.: Louis- had -not* completely repaired the damage. 
The contention of the Sinclair Refining Company is sus- 
tained.” Case 1814, Terminal Railway Association of 
St. Louis versus Sinclair Refining Company. 


Service Test of 
Cotton-Insulated Car * 


The initial test of the first railroad-owned cotton-insulated 
refrigerator car, Illinois Central No. 4790, was termed a 
success from results of a test run from Independence, La., 
to Bridgeport, Conn. A special observer, assigned by the 
Railway Express Agency which collaborates with the 
I. C. in handling, the strawberry crop, reported the entire 
operation to be satisfactory. The temperature throughout 
the car was more nearly uniform than on any car that he 
had checked in the past. 

Before beginning the trip, 9,200 lb. of ice were placed 
in the car at the McComb, Miss., ice dock. The car was 
sent to Independence where its temperature prior to 
loading on the afternoon of April 20 was 48 deg. F. 





Illinois Central express-refrigerator car No. 4790 equipped with cotton 
insulation 


After loading the berries the temperature had risen to 62 
deg. F. and a blower was placed over each bunker with 
the car closed. The precooling was completed in less than 
three hours. The temperatures upon ‘completion of the 
precooling had dropped to 40 and 42 deg. F., respectively, 
for the top and bottom berries. 

The trip began late the night of April 20, and was com- 
pleted on the afternoon of April 23. Reicing was done at 
Maltoon, IIl., where 756 Ib. of ice and 25 Ib. of salt were 
added. The only other icing required on the trip was at 
Buffalo, N. Y. 

Upon arrival at Bridgeport, a representative of the 
Railroad Protective Inspection Service found that the 
fruit had stood the trip without deterioration. The cus- 
tomary check-up of the fruit was made by inserting a 
thermometer into a few of the berries; the test showed 


* From information in the June, 1946, Illinois Central Magazine. 
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A flame test of the treated-cotton insulation 


How the metal-foil-covered 
cotton insulation was applied 
to the car 


Cotton insulation for passenger cars is being given a thorough test on 
the Frisco.—The insulation is reinforced with a backing of heavy water- 
proof paper 
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the temperatures to be 42, 39, and 36 deg. F., respectively, 
for the top, center, and bottom crates, or a spread of only 
6 deg. throughout the car. 

The application was made at the McComb car shops 
of the Illinois Central. Carmen applied the insulation to 
express-refrigeration car No. 4790 which was a standard 
car with typical insulation problems. Nearly 1,550 sq. 
ft. of surface was covered with this inslation which is 
treated to be flame proof, sterile, immune to rot, mold or 
fungus, and non-absorbent to moisture. 

The cotton is in the form of batts of various thicknesses 
and of permanent resilience. It is further surfaced with 
kraft paper and aluminum foil, the latter for heat reflec- 
tion and additional air and moisture protection. The 
amounts of treated fibers required for the car were 327 
sq. ft. of 3-in. thickness, 455 sq. ft. of 1% in. thickness, 
and 765 sq. ft. of 1 in. thickness. Also applied were 302 
sq. ft. of special protective aluminum foil jacketing, sup- 
plementing the aluminum on the cotton batts. 

The saving in weight by the new insulation is expected 
to be around 1% tons per car, and improvements in heat 
resistance in the various car surfaces are expected to 
range from 25 to 50 per cent. The wearing qualities of 


Sai 
thée’ifisulation, and its long-time resistance to moisture 
and. rot, can only be determined with time, but the initial 
test showed conclusively that the insulation qualities of 
cotton are excellent. The experimental car used less ice 
than usual for a car moving the same distance, and it 
maintained lower temperatures during the run. 

The details of the experiment were worked out by car- 
building experts under Superintendent D. G. Travis at 
McComb, working with C. O. Young, assistant super- 
intendent of equipment, Chicago, and D. D. Grassick, 
vice-president, and A. M. Andersen, a representative of 
the Universal Fabricated Products Company, Chicago. 


Tuirsty Locomotives.—London, Midland & Scottish locomo- 
tives are-among the heaviest drinkers in the world. Their con- 
sumption of more than 9,000,000,000 gallons of water a year costs 
the company something like $1,250,000. To assuage this thirst 
without stopping the trains the L. M. S. maintains 35 water 
troughs along the rails at strategic points. The first such trough 
in the world was installed in 1859 to enable the Holyhead Royal 
Mail to hold to the schedule guaranteed to the Post Office. 
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ELECTRICAL SECTION 


Locomotive Shop Lighting 


Milarertat and self-evident improvements in the lighting 
of the Delaware, Lackawanna & Western locomotive 
shops at Scranton, Pa., have been effected by increasing 
the number of units, using improved lighting fixtures and 
adding a proportion of high-intensity mercury vapor units 
in five of six work bays. Lighting in the machine shop 
sections on the main floor and on the balcony at one end 
of the shop has been completely revised by replacing the 
original incandescent lights with a fluorescent lighting sys- 
tem. The tool room and the shop offices have also been 
equipped with fluorescent lighting. 


Original Lighting 


The west erecting bay, shown in Fig. 2, which does not 
now serve as a part of the shop, but 1s leased as storage 
space, is still equipped with its original lighting installa- 
tion. The glare conditions are evident in the photograph, 


Lackawanna sets a pattern for 
good shop illumination by re- 
vising the lighting facilities 
of its Scranton, Pa., shops 


but the picture gives a somewhat better impression than 
it should, since one section at the far end of this bay has 
been equipped with new lighting. 

The old lighting arrangement employed one center row 
of units consisting of 1,000-watt incandescent lamps in 
deep bowl reflectors, 50 ft. above the floor and spaced 72 
ft. apart, and 200-watt lamps on the side columns, spaced 
20 ft. apart and 25 ft. above the floor. These lamps were 


Fig. | (Below)—The east heavy work bay as seen from the balcony 
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Fig. 2—The west erecting 

bay, now leased as storage 

space, is still equipped with 

the original type of lighting 

—Row of lens ghosts (lower 

center) indicate glare con- 
ditions 


mounted in shallow bowl reflectors tilted at an angle of 45 
deg. The distribution of light was uneven with an aver- 
age intensity of less than one footcandle. 


High Bay Lighting 


The old lighting shown in Fig. 2 has been replaced by 
that shown in Fig. 1 in the four central bays and by that 
shown in Fig. 3 in the east erecting bay. The night pho- 
tograph, Fig. 1, shows the east heavy-work bay. In this 
bay and in the west heavy-work bay which are each 60 ft. 
wide and 480 ft. long, the lights are spaced 36 ft. longitudi- 
nally and 20 ft. laterally with the units in the center row 


staggered with those in the two outside rows. 

The two outside rows are 1,000-watt incandescent units 
with mill type porcelain enameled open reflectors having 
a screw ring reflector suspension to permit easy removal 
of the reflector for cleaning. The center row of lights 
are alternately 1,000-watt incandescent units and 400- 
watt high-intensity mercury vapor units. The mercury 
fixtures have vents and are fitted with diffusers which 
enclose the lamp. The bottoms of the reflectors are 
mounted flush with the lower edge of the roof trusses, 
sufficiently above the crane to facilitate cleaning and 
lamp removal. Mounting height is 38 ft. and horizontal 


illumination on the working plane is 10 footcandles, 
maintained. 

In the two central light-work bays, which are 50 it. 
instead of 60 ft. wide, the lateral spacing is 16 ft. 8 in., 
the longitudinal is 36 ft., the mounting height of the center 
row is 38 ft., and the height of the side rows was reduced 
to 35 ft. Lighting intensity in these bays is 12 foot- 
candles, maintained. All of the lighting units in the four 
central bays are hung on girders. 

The east erecting bay, Fig. 3, is lighted by a central 
row of 1,000-watt incandescent and 400-watt, high in- 
tensity mercury vapor units mounted alternately on 36-ft 
spacing at a height of 50 ft., and by angle reflector units 
on the side columns. The latter consist of 750-watt 
lamps in standard porcelain enameled angle reflectors 
spaced 20 ft. apart and 25 ft. above the floor. Footcandle 
intensity in this bay is 15, maintained. 


Fluorescent Lighting 


The machine bays, one of which is shown in Fig. 5, are 
lighted by enameled steel industrial type fluorescent units 
each containing three 40-watt lamps. Longitudinal spac- 
ing is 10 ft. and lateral is 12% ft. The units are mounted 
at a height of 22 ft. to clear the crane, and lighting inten- 








sity on the working plane is 15 footcandles, maintained. 
Units are hung on messengers which provide an easy 
and inexpensive means of meeting spacing and mounting 
height requirements. The effectiveness of the lighting 


in this area is indicated by the picture of the lathe, Fig. 4. 
All of the pictures are night photographs taken by the 


Fig. 4—A lathe in the 

lower machine bay showing 

the effectiveness of the 
fluorescent lighting 


light from the lighting system only. 

Two-lamp fluorescent units are used in the tool room 
where a mounting height of 12 ft. results in 20 foot- 
candles lighting intensity. 

Existing controls and wiring were used with new con- 
trols and feeders added. 


Fig. 5 (Below) —The lower machine bay as it appears at night under its fluorescent lighting system 
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Fig. 1--Water end of the four loading bridges showing a car float secured to bridge No. 3 


Safe Loading of Car Floats 


Mivcu of the freight arriving in the Jersey City, N. J., Tide and tilt gauges applied to car 
yards of the Central of New Jersey is transferred over , 

water on car floats to various receiving points in the Port float bridges by J ersey Central as- 
of New York area. Each of the car floats has two or 

three tracks on its deck and there are eight yard tracks sure safe loading of cars on floats 





Fig. 2 (Left) —One of the lateral tilt gauges with the box cover removed—Fig. 3 (Right)—There are two sets of three lights and one audible 
signal on each bridge 
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Fiz. 4—One of the bridge longitudinal tilt gauges 


which terminate at the water’s edge in four 2-track load- 
ing bridges which are hinged at the shore end. 

The loading bridges, generally known as float bridges, 
consist of wooden trusses on metal pontoons and since 
they are on pontoons, the outer ends of the bridges rise 
and fall with the tide. Each bridge is approximately 40 


ft. wide and 100 ft. long. For the purpose of loading, one 
end of a car float is placed against the end of a bridge and 
secured in place by lines and several toggles which hold 
the track ends on the float and the bridge in alignment. 

When the tide is high, there is an upgrade from the 


shore to the deck of the car float. This involves no haz- 
ard. When the tide is low, the grade to the float is down. 
and when the tide is very low, there is the possibility of 


cars uncoupling, due to the angularity at the bridge hinge, 
and running free down the bridge onto the float. 

A second hazard which must be avoided is loading one 
side of a float too heavily. This could cause cars to tip 
sidewise off the float into the water. Safe limits of grade 
due to low tide, and of tilt caused by loading, have been 
established by measurement and experience, and gauges 
have been applied which give visible and audible signals 
to guide the work of the switching crews doing the load- 
ing. Green lights show a safe condition for loading cars 
of all weights, yellow lights indicate that some precautions 
are required, and red lights indicate a condition which 
must be corrected. A red indication is accompanied by 
an audible signal, which continues to sound until the 
condition is corrected. 

A lateral tilt gauge is shown in Fig. 2. There is one 
of these mounted on each bridge. They consist of four 
Mercoid switches mounted on two strap hinges in a cast 
iron gasketed metal box. The small lamp which may be 
seen at the front keeps the temperature in the box from 
getting too low. 

One of the sets of signals which are on each bridge is 
shown in Fig. 3. The green light burns continuously, 
and the yellow and red lights are caused to light by the 
Mercoid switches. When one side of the bridge is ap- 
proximately 3 ft. lower than the other, one of the two 
Mercoids marked “Y” closes the circuit to the yellow 
light. If the tilt is in the other direction, the other switch 
marked “Y” closes the yellow light circuit. Similarly, 
if the tilt in either direction becomes approximately 4 it., 
the red signal is lighted and the audible signal caused to 
sound. The ends of the hinges are supported by nuts on 
threaded reds to permit positive adjustment of the angle 
required for recording the tilt of the bridge. The haz- 
ardous conditions indicated are corrected by pulling cars 
off one side of the float or by adding cars to the other. 

On each bridge, there is also a longitudinal tilt gauge 
as shown in Fig. 4. The box contains two heavy pendu- 
lums and two micro switches which will operate on a 
pressure of two ounces. The gauge is shown when the 
floating end of the bridge is high, and the pendulums 


(Continued on page 429) 





Fig. 6 (Above)—Close-up of the tide 
gauge controller with cover removed 


Fic 5 (Lele)—The the guage contaller—Fig. 7. (Rh —Tide rag hts forcing ideation of ide condition ard operators—View tak 
from the yard looking toward the loading bridges : r 
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Part Ili 


T uz previous article has emphasized the suitability of 
the fluorescent lamp for railroad passenger car use from 
the standpoint of efficiency; its lower wattage drain on 
the battery, and the fewer lamp replacements due to 
its greatly increased average life over that of the incan- 
descent lamp. 

In the design and layout of such a fluorescent lighting 
system there are many things to consider, the most im- 
portant of which are: 

1. Engineered design from the optical gtandpoint. 

2. Illumination from one central source. 

3. Design to provide various light distributions to meet 
any railroad requirements. 

4. Complete layout composed of a number of similar 
units. 

5.* Selection of units to facilitate ease of lamp replace- 
ment and low maintenance. 


Engineered Design from the Optical Standpoint 


The intelligent application of light sources requires, 
first of all, a familiarity with the units used in the meas- 
urement of light and illumination. The four funda- 
mental factors associated with the measurement of light 
are luminous intensity or candlepower, Mminous flux, 
illumination and brightness. 

Candlepower—Luminous Intensity of Light Sources.— 
A candle-power measurement specifies the luminous in- 
tensity of any light source in a given direction and rep- 
resents the light intensity in that direction. However, 
the candlepower measured in one direction is no indica- 
tion of the total amount of light produced by the illumi- 
nant. It is necessary to know the candlepower in all 
directions before the illuminant’s total light output can 
be determined. 

The Lumen—Quantity of Light.—The unit of light 
flux or light quantity is the lumen. It may be defined as 
the amount of light falling on a surface one square foot 
in area, every point of which is one foot from a uniform 
source of one candlepower. (Square foot of the inside 
surface area of a sphere of one-foot radius.) If the area 
is doubled, it will be two lumens. Since the total surface 
area of a sphere with one-foot radius is 12.57 sq. ft:, a 
uniform one candlepower source of light emits a total of 
12.57 lumens. For general practice it is considered as 
10 lumens. 

The Footcandle—Unit of Illumination —Light may be 
termed the cause, and illumination the effect or result. 
Candlepower and lumens are both a measure of the 
cause. For the measurement of illumination, a unit 
known as the “footcandle” is used. A footcandle repre- 
sents the illumination at a point on a surface which is 
one foot distant from and perpendicular to the rays of a 
one candlepower light source. The illumination of any 
surface other than the interior of a sphere of one-foot 
radius with a one candlepower source at its center lessens 
from the center towards the edges since the distance from 
the source increases beyond one foot and the light strikes 
at a slight angle. A footcandle reading applies only to 
the particular point where the measurement is made. 
By averaging the footcandles at a number of points, the 
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Optical factors and practical 
considerations which should 
govern design of a good pas- 
senger car lighting installation 


average illumination of any given surface can be obtained. 
Some of the footcandle levels experienced in everyday 
life are: 
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There is an important relationship between the lumen 
and the footcandle. A lumen is the amount of light. flux, 
spread over one square foot of area which will illumi- 
nate that area to a level of one footcandle,—i.e., one foot- 
candle = one lumen per square foot. When the number 
of square feet to be lighted is known and the desired 
level of illumination decided upon, the number of lumens 
which must be provided on the working plane is easily 
determined. For example, to illuminate 100 sq. ft. to an 
average level of 5 footcandles, 500 lumens would have 
to be distributed uniformly over this area. This may 
be expressed as follows: 

Area (sq. ft.) X footcandles (average) = total lumens. 

Illumination decreases not in proportion to distance, 
but in proportion to the square of distance. This fact 
is referred to as the “Inverse Square Law” and is based 
upon a point source of light. Practically, it applies with 
close approximation where the diameter of the light 
source is not greater than about one-tenth the distance 
to the illuminated surface. To sum up, it is possible to 
formulate a general rule whereby the illumination from 
the point source.is equal to the candlepower of the source 
in the direction of the surface divided by the square of 
distance in feet from the source to the surface. 

Brightness—The illumination of a surface depends 
solely upon the light it receives, and not on the character 
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Fig. 7—Eye sensitivity curve showing relative visibility of different 
wavelengths of light 
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ot the surface. Brightness, on the other hand, depends 
upon the nature of the surface as much as upon the light 
falling on it. Part of the light falling on a surface is re- 
flected and part absorbed and a part may be transmitted. 
A surface which reflects or transmits light appears to be 
emitting light. It is by reason of this that a surface of 
an object appears bright. 

A piece of white paper may reflect 80 per cent of the 
light incident upon it, whereas a gray paper reflects only 
40 per cent, both having a uniform ilumination of foot- 
candles. The white paper will be twice as bright in 
appearance. Since the purpose of light is to make vision 
possible, it is recognized that brightness is one of the 
most important factors with which the illuminating engi- 
neer has to deal, Brightness is expressed in terms of 
“candles per square inch” or in terms of the ‘Foot- 
lambert” which is the brightness of a surface which 
emits one lumen per square foot. 

To summarize: The four units which must be consid- 
ered in illuminating engineering as applied to railroad 
passenger cars are: 


Quantity Measured Unit 

Luminous Intensity ............ Candlepower 
II oak. 5. o 5's 0S dais pio neon’ Lumen 
Sid e's wn b'e'g hae CEES Footcandle 
Se eee Candle per sq. in. 


or Foot-Lambert 

The primary purpose of lighting is to make seeing pos- 
sible. It is, therefore, apparent that the designer of a 
lighting system should be familiar with the various char- 
acteristics of the human eye. The eye sensitivity can be 
plotted in curve form which indicates the relative visi- 
bility at each wave length throughout the visible range 
from 4,000 to 7,500 angstroms approximately. It is inter- 
esting to know that the radiation from the sun has its 
maximum intensity at a point corresponding closely to the 
maximum of this human visibility curve. It can be theo- 
rized and rightly so, that the visual sensitivity has been 
developed under the influence of sunlight. 

The curve of eye sensitivity in reference to the visual 
spectrum is shown in Fig. 7. The problem of efficient light 
production is largely that of radiating as much as possible 
of the energy expended in the illuminant at wave lengths 
to which the eye is most sensitive and within limits of visi- 
bility represented by wave lengths of 0,38 angstroms to 
0.76 angstroms. As a given energy radiated at 0.55 ang- 
stroms will produce say 10 times as great illuminating 
effect as if radiated at 0.65 or 0.45 angstroms. considera- 
tion of the distribution of radiation is essential from the 
illuminating standpoint.’ 









The average human eye has a vision of 30 deg. above 
and 30 deg. below the horizontal line, i.e., an angularity of 
60 deg. in the vertical plane—in the horizontal plane an 
angularity of approximately 160 deg. One should also 
appreciate that 87 per cent of all impulses that go to the 
brain come from the eye. 

With his knowledge of the human eye and the process 
of seeing, the railroad illuminating engineer recognizes 
the important requirements of a railroad passenger-car 
lighting system and the substitution, as closely as possible, 
of artificial illuminants for sunlight. He, therefore, incor- 
porates in his designs the following: 

(a) An adequate level of illumination. 

_(b) Light properly diffused, directed and distributed. 

(c) The avoidance of undesirable shadows. 

(d) The avoidance of glare. 

(e) A steady light free from objectionable variations. 

(f) A pleasing decorative effect. 

An Adequate Level of Illumination—The human eye 
has been develaped through thousands of years under out- 
door illumination. During the major portion of this period, 
the visual tasks imposed on it were far less than present 
everyday requirements, which frequently must be per- 
formed under a mere fraction of the daylight illumination 
levels. Therefore, present-day research points definitely 
towards higher and higher levels. . 

Proper Diffusion, Direction and Distribution—It need 
hardly be mentioned that good diffusion is most important 
to prevent illumination of objects on one side and the 
casting of harsh shadows. 

Knowing the railroad requirements, then the light must 
be directed to fulfill the visual problem involved. 

The distribution of the lighting should be such that the 
eye is not called upon to make rapid changes from high to 
low illumination or vice-versa. The problem is to have the 
illumination fairly uniform throughout. 

Avoidance of Glare—The presence of glare is one of the 
most common and serious faults of lighting. Glare can be 
defined as any brightness within the field of vision of such 
a character as to cause discomfort, annoyance, and inter- 
ference with vision, resulting in eye fatigue. Seeing is 
handicapped when glare exists. The pupil of the eye being 
exposed to glare will contract and less light will reach the 
retina. Thus, its sensitivity is reduced. A poorer result 
is the effect as compared to the same illumination without 
excessive brightness in the field. 

We may get this glare either directly or reflected. Direct 
glare is caused by light reaching the eye directly from the 
source of light. Reflected glare occurs when bright arti- 
ficial light sources are reflected into the eye from shiny 
surfaces. Reflected glare is at its worst with artificial 
lighting equipment of relatively small size and high 
brightness. 


Illumination from One Central Source with Light 
Distribution 


Simplicity, combined with appearance, and low installa- 
tion costs, as well as conforming to visual requirements, is 
obtained in railroad passenger cars by fluorescent lighting 
with continuous fixtures mounted longitudinally in the car 
and at the center of the ceiling. There is more involved 
than simplicity in mounting and wiring, ease of mainte- 
nance, and a minimum time required for lamp replace- 
ments. Scientifically, such an arrangement is ideal. The 
car ceiling in general is somewhat parabolic and to a cer- 
tain extent acts as a reflector. The longitudinal layout of 
the illuminant approaches the correct optical location. 
Manifestly, the lamps should not be placed crosswise. 

Surrounding the lamps with an optically designed enclo- 
sure, the light flux can be distributed to meet any railroad 
requirements without glare. For instance, one railroad 
may desire more light to be directed on the baggage racks 
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Fig. 9—Sketches showing alternative types of fluorescent fixtures for 
Passenger cars 


than another and, at the same time, maintain the same 
footcandles at the reading level. 

A certain amount of light must be directed to the ceiling 
to illuminate it, otherwise the apparent height of the car 
is reduced, and a glaring condition created by accentuating 
apparent brightness of the luminaires by brightness 
contrast. 

In overnight coaches the late night lighting is easily pro- 
vided by a night circuit of lamps with decreased illumina- 
tion confined to the aisle only—leaving the seat area in 
relative darkness. 

This design, illumination from one central source, lends 
itself to any specifications calling for light distribution 
throughout the passenger compartment. The lenses are 
scientifically designed. Certain parts can be polished or 
roughened depending on the desired effect. A pleasing 
color effect can be obtained by coloring the lens risers 
without in any way affecting the illumination and the 
obtaining of the desired footcandles at various levels. The 
optical system can be laid out accurately. 

Such fixtures, adequate for mounting fluorescent lamps 
can be of unit construction making for low production 


‘and installation costs. The types of individual fixtures are 


kept to a minimum—the wiring and switching are simple 
and relatively inexpensive. Provision for easy and quick 
lamp renewals, which means low maintenance, can be 
incorporated without interference with the distribution 
efficiency. 

Many arrangements and designs are possible with the 
longitudinal mounting. A simple, attractive, and efficient 
fixture design with its location is shown in Fig. 8. An 
enlarged view which does not attempt to include details of 
design for mounting, facilities for lamp replacements, and 
scaled dimensions is shown by Sketch A, Fig. 9. This 
sketch as laid out includes four lamps so that various 
degrees of illumination can be obtained. Certain require- 
ments may be better fulfilled by the use of only two lamps. 

Another arrangement is shown in Sketch B. A translu- 
cent panel engineered for illumination to the various parts 
of the car is used in place of the lenses. Obviously, this 
is not as efficient from the illuminating standpoint. The 
translucent panel is a transmitting media, but does not 
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have directional characteristics as do the lenses, to meet 
specifications requiring varied light intensities at different 
cross-section locations of the car. The design includes 
three lamps in the horizontal plane. Combinations can be 
set up to give different light intensities with the center 
lamp used only for dimmed lighting. ; 

Another design which retains all the advantages of 
directional as well as aisle illumination with seat space in 
relative darkness, is shown in sketch C. Utilizing a bluish 
lamp for the dim circuit gives an adequate and pleasing 
effect. 

The longitudinal lighting arrangement need not inter- 
fere with air-conditioning utilizing a central duct for dis- 
tribution. Sketch D shows such a combined fixture. 

The use of the fluorescent lamp for railroad passenger- 
car lighting should be given the greatest consideration. It 
has so many advantages—enumerated and discussed in 
this and the previous article. The railroads in the very 
near future will experience keen competition from other 
means of transportation. Therefore, railroad transporta- 
tion must appeal to the traveling public as it never has 
before. Remembering that 87 per cent of all impressions 
to the human brain pass through the eye, it is obvious 
that adequate, attractive, and pleasing illumination will 
play a most important role in maintaining patrons who 
will be satisfied, and who will endorse and boost the 
service and the efforts that the railroad management is 
rendering. : 


Safe Loading of 
Car Floats 


(Continued from page 426) 


swing a little to the right away from the switches. As the 
tide falls, or a load depresses the end of the bridge, the 
pendulums swing to the left, and press against the operat- 
ing plungers of the switches. As the limit of safe angu- 
larity is approached, one of the switches is closed, light- 
ing the yellow light in the set of three shown in Fig. 3. 
Greater and unsafe depression of the bridge causes the 
second switch to close. This lights the red light, and 
starts the horn. 

A tide gauge for indicating loading conditions to the 
yard operators is shown in Figs. 5 and 6. This gauge 
operates lights on the pole shown in Fig. 7, which can 
be seen from any point in the yard. The gauge is mounted 
‘on a rigid structure not influenced by the tide and is 
operated by a ceramic float which rises and falls with the 
tide. The float is in a vertical pipe, open to the water at 
the bottom, and containing a quantity of kerosene to pre- 
vent freezing in cold weather. The kerosene floats on 
the water and the float on the kerosene. A flexible tape 
from the float is run over the operating sheave of the 
gauge to a weight suspended on the other end of a flexi- 
ble cable. 

The float follows the rise and fall of the tide, and 
through a gear reduction causes a tilting of the three 
Mercoid switches shown inside the gauge in Fig. 6. 
These switches progressively light the three signals 
shown in Fig. 7. A green light indicates safe loading 
conditions for cars of all weights, a yellow means that 
only cars under a certain weight can be loaded, and a red 
means that all loading must be suspended, pending a rise 
in the tide. 

The tide gauge controller was supplied by the Auto- 
matic Control Company, St. Paul, Minn., and the longi- 
tudinal and lateral tilt gauges for the bridges are the prod- 
uct of the railroad’s electrical department. 
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Monroe Shock- 
Absorber Applications 


Two new applications of hydraulic shock 
absorbers, made by the Monroe Auto Equip- 
ment Company, Monroe, Mich., are shown 
in the illustrations. 

The first of these indicates the type of 
spring suspension and post-war Monroe 
direct-action shock absorbers used on trucks 
of the new C. & N. W. “400” streamliner 
cars, recently built for this railroad by the 
Pullman - Standard Car Manufacturing 
Company. The illustration shows a new 
stem-end mounting of the shock absorbers. 
Improvements in the shock absorbers them- 
selves include a heat-resisting synthetic seal 





Monroe easy-ride seat installed in a North 
American Corporation gasoline switcher 


in addition to the standard leather seal to 
give a leak-proof bushing; plated piston 
rods to give micro-dimension bearing sur- 
faces; honed pressure tubes; stronger 
welds; and extension of the shock-absorber 


shield to give additional protection against 


flying cinders and dust. 

Another new application of Monroe 
equipment is the hydraulically controlled 
easy-ride seat for locomotive switchers 
which is shown in the second illustration 
applied in the cab of a 25-ton gasoline loco- 
motive at the Blue Island, Ill., yards of the 
North American Car Corporation. Com- 
bining the action of double-action, hydraulic 
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shock absorber, variable-rate spring and 
sway bar, this seat tends to smooth out the 
jolts and jars of switching locomotive op- 
eration for the engineman. The action is 
similar to that in Monroe seats for tractors, 
trucks, speed boats and other vehicles. The 
shock absorber- controls the spring action 
and cushions the ride up and down, while 
the sway bar reduces side sway. 


Cleaning Fluid 


To attain greater speeds and lower costs 
in industrial steam-cleaning operations, a 
heavy-duty alkaline-type detergent for use 
in modern steam guns and coil-type steam- 
generating mechanisms has been announced 
by Oakite Products, Inc., 46 Thames street, 
New York 6. This detergent, called Oakite 
Composition No. 92, is said to affect re- 
ductions in time and cost for such jobs 
as cleaning equipment and parts for subse- 
quent repair and overhaul, removing oil, 
grease, road grime from running gear, and 
stripping paint. 

This cleaner is described as giving highly 
thorough and fast steam-cleaning action at 
very low concentrations. Specialized ad- 
vantages include prevention of scale clogs 
in steam coils, ready dissolution in hot 
water, free-rinsing action on all surfaces, 
and safe handling without offensive fumes 
or toxic vapors. 


Portable Boiler 
Water Testing Kit 


The testing of boiler feed water for hard- 
ness, alkalinity, and chloride content may 
be readily accomplished with a kit made 
by the Permutit Company, 330 West Forty- 
second street, New York 18. The kit comes 
in a portable white enamel cabinet 10 in. 
by 10 in. by 434 in., and contains chemical 
solutions and precision-made pippette drop- 
pers for accurate measurements. 

To make the test, blow down the sample 
line and draw the desired amount of water 
at once. Fill a test bottle to the 20 ml. 
mark, and add the soap solution drop by 
drop to determine the amount required to 
make a lasting lather when the bottle is 
shaken. The first ten drops are not counted. 


















The Permutit portable testing kit 


Beginning with the 11th drop, each drop 
indicates 1 p.p.m. (parts per million) hard- 
ness. For the alkalinity test a second bot- 
tle is filled to the 20 ml. mark, and five 
drops of phenolphthalein are added to turn 
the water pink. Count the number of drops 
of the sulphuric acid solution needed barely 
to destroy the pink color. Each drop equals 
approximately 12 p.p.m. alkalinity. The 
chloride test is performed by adding five 
drops of potassium chromate to the sample 
used for the alkalinity test. The number 
of drops of silver nitrate solution needed 
to cause a faint brick-red color to develop 
are counted and multiplied by twelve to 
determine the p.p.m. chloride. 

The value of 12 p.p.m. per drop given 
for the alkalinity and the chloride tests is 
an approximate figure. If greater accuracy 
is desired, the droppers may be calibrated 
according to instructions supplied with the 
kit. In addition to testing feed water, this 
kit may be used to check the condition of 
water in the boiler between boiler washes 
if it is desired to check the adequacy of 
treatment or of the blowdown frequency. 


Ultralite 
Fiberglas Insulation 


Estimated weight savings at more than 800 
Ib. per car are being secured in the all- 
welded refrigerator cars which the General 
American Transportation Corporation is 
now building for the Pacific Fruit Express 
and the Atchison, Topeka & Santa Fe, by 
the use of extremely lightweight Ultralite 
Fiberglas insulation. 

The illustrations show the application of 
Ultralite, made by the Gustin-Bacon Man- 
ufacturing Company, of Kansas City, Mo. 
to car sides, ends and roofs. This light- 
weight insulation was developed as aircraft 
insulation during the war and is now 
available to, railroads and car builders. 
It. is said to be particularly adaptable to 
both freight- and passenger-car use be- 
cause of its lightness of weight combined 
with high thermal and acoustical efficiency. 
Being made of glass, it is incombustible 


Stem-end mounting of Monroe hydraulic shock absorber on new C. & N. W. “400” car truck and non-corrodible and does not absorb 
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Application of Ultralite insulation in car roof, second layer being placed in position 


moistiire or odors, nor does it provide sus- 
tenance for vermin and rot-inducing agents. 
Constructed as a resilient blanket, Ultralite 
tends to stay in place and not settle or 
shake down under vibration. 


Mohile-Type Self- 
Propelled Are Welder 


A mobile-type self-propelled arc welder to 
simplify welding operations in the various 
yards of large railroads has been designed 
by the Hobart Brothers Company, Troy, 





The Hobart self-propelled arc welder 


Ohio. The welding equipment consists of 
a 300-amp. welding generator and tank car- 
riers for acetylene welding. The door to 
the tool chest in the rear becomes a con- 
venient welding and work bench when 
opened. A Chrysler industrial six-cylinder 
engine furnishes power for both welding 
and transportation. A special cable reel 
has a capacity for 75 ft. of both electrode 
and ground cable. The current supplied 
to the reel permits immediate welding at 
any desired cable length. 

The unit has an automotive-type trans- 
mission with three speeds forward and one 


laa 


reverse. It is connected directly to the 
welding generator. Fluid drive with rear- 
mounted clutch is used to transmit power 
to a transfer case, which may be equipped 
with a one-to-one or a two-to-one gear 
ratio, depending upon the requirements of 
the unit. The clutch is the dry-disc type, 
10 in. in diameter. The brakes are four- 
wheel hydraulic, and there is a mehcan- 
ical hand brake’ on the drive shaft. All 
controls are automotive type, and the unit 
is mounted on springs and shock absorb- 
ers at the front and rear. 


Palmetto 

’ Za 
Pyramid Packing 
To lessen the possibility of V-shaped pack- 
ing weakening and splitting at the hinge, 
and to improve sealing action, a design 
known as Palmetto Pyramid Packing has 





Pressure-compensating packing rings 


been developed by Greene, Tweed & Co., 
Bronx Boulevard at Two Hundred Thirty- 
Eighth street, New York 66. 

The bottom ring of this packing receives 
the full impact of the pressure on the 
power stroke and expands the wedge- 
shaped lips of each ring above it so that 


the packing is pressed against both the 
rod and side walls. Leakage and binding 
are said to be prevented by the infiltration 
of the fluid between the rings and the 
storage of fluid in the arrowhead reservoirs. 
The curved design of the interior lip surface 
reduces friction within the packing. On 
the return stroke the lowering of the pres- 
sure permits the built-in restitutional prop- 
erty of each ring to exert itself. This en- 
ables the rings to spring or contract to 
normal, and thereby reduces binding by 
the packing. 

No special adapter ring is required since 
the top ring has a flat top surface and 45 
deg. angle surfaces that accommodate 
standard shape gland-followers. These 
packings may be used for rotary as well as 
reciprocating action. Sets of the rings can 
be supplied in styles and grades to with- 
stand oil, water, and steam at any pressure, 
and temperatures to 600 deg. F. 


Belt Splicer 


A belt splicer has been developed by the 
Paxton-Mitchell Company, Omaha, Nebr., 
for the fast and accurate cutting and punch- 
ing of belts for railway car air-conditioning 
and generating equipment. With this de- 
vice it is said that the splicing operation 
can be completed in one or two minutes. 
Work can be done at the car, eliminating 
trips to the service shop. 

These splicers are made for use on 2-in. 
cog V-belts, 1-in. and 2-in. solid V-belts, 
and 4-in. and 5-in. flat belts. The operat- 
ing principle is identical for each type of 


4 





Belt splicer for railway equipment 


belt; when properly inserted in the tool, 
belts are cut and punched in the same oper- 
ation to match standard splice fittings. Pro- 
vision is made for handling various types 
of splice fittings by the use of different 
types of punches. The 2-in. V-belt splicer 
types are equipped with an auxiliary knife 
which grooves solid belts to permit the en- 
trance of a splice-fitting lip. The splicer 
for flat belts is equipped for handling vari- 
ous bolt arrangements. A simple change 
in the tool permits the splicing of two-, 
three- or four-bolt coupling assemblies. 
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Glass Fiber Retainer 
Mats for Battery Use 


Glass fiber retainer mats consisting of thin 
diaphragms or filter screens for enclosing 
the positive plates of acid-type storage bat- 
teries are produced by Johns-Manville, 22 
East Fortieth street, New York 16, for use 
in addition to the wooden or composition 
separators between positive and negative 
plates. These retainers hold any migrant 
granular particles of lead in the facial in- 
terstices of the glass fibers, from which 
they may be restored safely onto the positive 
plate surface when the battery is charged. 
Such minute lead oxide particles freed from 
the positive plate would otherwise drop 
into the sediment chambers, or might pos- 
sibly contribute to the formation of a me- 
tallic short between plates and shorten the 
life of the battery. These retainers, never- 
theless, permit practically unobstructed 
passage of electrolyte. 

There are thousands of long continuous 
fiber filaments in every one of the many 
layers which combine to make up each mat. 
This built-up section is lightly impregnated 
with an acid-resistant phenolic type resin 
and carefully and completely oven-cured. 
Tests are said to indicate that glass fiber 
mats lengthen the life of a battery by as 
much as 50 per cent. 

Thicknesses of 10, 20, 30, and 40 mils are 
standard for storage battery use, but special 
thicknesses are available from 5 mils to 
100 mils for special industrial purposes. 
For this use mats are available in rolls 50 
in. wide by 100 to 150 ft. long, or inter- 
mediate sizes as may be required. Double 
mats are furnished with a center crease. 


Plastic Filler 


For dents, cracks, scratches or holes in 
metal, wood, tile, or plastic which require 
filling flush with the surface for the pur- 
pose of refinishing like new, Econite plas- 
tic filler is designed to short-cut former 
methods of maintenance and repair. Once 
filled and hardened, the filler can be body- 








filed or sanded to a smooth finish, ready 
for painting. It withstands alkali or acid 
solutions and substantially resists heat and 
water pressure. 

This product incorporates in its formula 
a working base of tough, jar-resistant res- 
inous plastic. Once applied and dry, it has 
tenacity and wear life equalling that of the 
material to which it is bonded. Its air- 
drying properties eliminate the need for 
torches or applied heat. It is easily ap- 
plied with a glazing or putty knife. Econite 
plastic filler is a product of Econite, Inc., 
1627 West Fort street, Detroit 16, Mich. 


Barber 
Stabilized Truck 


The Barber Stabilized truck for high-speed 
freight service, type S-5-L, manufactured 
by the Standard Car Truck Company, Chi- 
cago, embodies the use of a special Barber 
lateral-motion device for lateral control 
approaching that of swing hangers. This 
effect is secured by proper design of the 
curved-bearing surfaces of the drop-forged 
roller seats and caps, which contact double 
rollers at either end of the bolster as shown 
in the sectional drawing. The contour of 
these curved surfaces is such that one end 
of the bolster rises slightly as it moves 


out under lateral impulse from the car 
body, as would be the case with a bolster 
supported by swing hangers. 

Separate journal boxes of special design 
incorporate a built-in friction snubbing de- 
vice at each pedestal opening as illustrated. 
Referring to the drawing it will be seen 
that all load-carrying springs are placed 
over the journal boxes which move in 
pedestal ways, these being equipped with 
hardened-steel wear plates. The spring- 
actuated taper wedge blocks shown are 
forced outward against the pedestal wear 
plates as the journal springs oscillate and 
the side frames move up and down under 
road shocks. The vertical shocks are thus 
snubbed out at the journal boxes and not 
transmitted to the truck side frames. This 
snubbing action on each journal box tends to 
eliminate galloping of the side frame and 
make the truck particularly easy riding and 
suitable for use either in high-speed freight 
service or under baggage-express and head- 
end box equipment in passenger train inter- 
change service. 

The new Barber truck is considerably 
lighter than the conventional four-wheel 
cast steel freight-car truck. Wheel chang- 
ing is exceptionally easy as the stabilizer 
parts, springs or journal boxes need not 
be removed when a wheel change is made. 
The new truck design has been approved 
by the A.A.R. for interchange service. 





The Barber S-5-L stabilized freight-car truck 
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Cross-section details of the Barber bolster lateral-motion control and journal-box snubber 
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Business Papers to Change 
Trim Size 

As a result of recommendations adopted 
at the “May meeting in Hot Springs, Va., 
of the Associated Business Papers, and 
accepted at the June meeting in Atlantic 
City, N. J., of the National Industrial Ad- 
yertisers Association, the standard trim 
size of business magazines has been fixed at 
8% in. by 11% in. This change will be- 
come effective for the Railway Mechanical 
Engineer and other periodicals published 
by the Simmons-Boardman Publishing 
Corporation with the September numbers. 
There will be no change in the dimensions 
of the type page. 


Charles B. Bryant Heads 
Technical Board 


Cuartes B. Bryant has been appointed 
chief engineer of the Technical Board of 
the Wrought Steel Wheel Industry, with 
headquarters at Chicago, succeeding C. T. 
Ripley, whose resignation was announced 
in the July issue. Mr. Bryant, who was 
born at Washington, D. C., on November 
1, 1900, is a graduate of Johns Hopkins 
University. In 1922 he was appointed a 
field engineer of the Portland Cement As- 
sociation, and in 1930 became materials 
engineer of the Maryland State Roads 
Commission. Mr. Bryant entered railway 
servfte in 1936 as engineer of tests of the 
Southern and seven years later became as- 
sistant to the vice-president in charge of 
research and tests. In 1944 he was ap- 
pointed a director of the Transportation 
meee Division of the War Production 

rd. 


McKee Honored: at University 
of Kentucky 


Neat TrrmsLE McKEE, vice-president of 
the Superheater Company, New York, re- 
ceived the honorary degree of Doctor of 
Science in Engineering at the commence- 
ment exercises of the University of Ken- 
tucky on. June 7. Mr. McKee graduated 
from the University of Kentucky in 1903 
and received the M. E. degree from that 
institution in 1906. 


Award to Dr. L. K. Sillcox 


Dr. Lewis K. Sritcox, first vice-presi- 
dent, New York Air Brake Company, was 
Presented with the gold medal of the Insti- 
tute of Locomotive Engineers of Great 
Britain at a testimonial dinner to him and 
W. S. Graff-Baker, chief mechanical engi- 


W. M. Sheehan, vice-president, General 
Castings Corporation, presided, was 
attended by 50 officers and engineers of 
railways and railway equipment and supply 


Engineer 





companies, former officers of the American 
Society of Mechanical Engineers and mem- 
bers of its Railroad Division. 


Mr. Graff-Baker was introduced by D. 
Robert Yarnall, president of the Society. 
The medal was awarded to Dr. Sillcox for 
his paper entitled, “Power To Pull,” which 
was presented before the 1942-43 session of 
the Institute. Mr. Graff-Baker described 
this paper as a model in its approach to 
the problem of appraising the relative value 
of steam and Diesel-electric motive power. 


Kiefer Receives Honorary 
Degree at Stevens 


Paut W. Kuerer, chief engineer of mo- 
tive power and rolling stock of the New 
York Central System since 1926, received 
the honorary degree of mechanical engi- 
neer from the Stevens Institute of Tech- 
nology at commencement exercises held on 
Saturday, June 22, at the College at Ho- 
boken, N. J. 


Among his activities in the field of mo- 
tive-power and rolling-stock design and 
















construction, Mr. Kiefer served as chair- 
man of the Committee on Car Construction 
of the Mechanical Division, Association of 
American Railroads, from 1930 to 1941. 
It was during the period 1931-1932 that the 
design of the A. A. R. standard steel- 
sheathed wood-lined’ box car for unrestrict- 
ed service was brought to completion and 
adopted by the Association. This was fol- 
lowed by a number of other standard de- 
signs produced during his chairmanship, 
which have since been built in quantities 
and widely used. He later was the author 
of stress analysis reports based on the re- 
sults of extensometer, deflectometer and im- 
pact tests (conducted under the direction of 
the committee) of the standard box car 
compared with other well known earlier 
designs. 

He is a fellow of the American Society 
of Mechanical Engineers, a member of the 
Committee on Science and the Arts and of 
the standing subcommittee of the George R. 
Henderson Medal Committee of the Frank- 
lin Institute of Philadelphia. 

Among other presentations on equipment 
design, Mr. Kiefer was the author of an 








Orders and Inquiries for New Equipment Placed 
Since the Closing of the July Issue 


Locomotive ORDERS 
Road No. of locos. Type of loco. Builder 
American Rolling Mill Co. ..... 1 660 hp. Diesel-elec. .......... Baldwin Loco. Wks. 
Crows Nest Pass Coal Co., Ltd. : : 
CED. Su © atte C4 Va ass orb 6k 660 hp. Diesel-elec. ....-..... Baldwin Loco. Wks. 
DE hve okies 90 eas es vicwevc a: 32 6,000-hp. four-unit Diesel-elec. 
NS is ie ata oe. head ig Electro-Motive ........ 

Missouri-Kansas-Texas ......... 6 1,000-hp. Diesel-elec. ......... Baldwin Lo 
pe EE ree 22 2,000-hp. Diesel-elec. pass....Electro-Motive ........ 


FreicHT-CarR OrpErs 


Road ' 


No. of cars Type of car 


Builder 





Delaware, Lackawanna & Western 500 ee er American Car & Fdy. 
500 ey Se eee Bethlehem Steel ...... 
500 ee SS Oe eer ere Fe Mage Cae era ste. 
Missouri-Kansas-Texas ......... 100 70-ton covered hopper........ American Car & Fdry. 
Pere Marquette .............. 25 SRO IRIS AE Bir Harlan & Hollingsworth 
Union Ta Fae ee eT 500 YOO Pe American Car & Fdry. 
100 SS Oy Care ee: General American 
Freicut-Car INQUIRIES 
Road No. of cars Type of car Builder 
Central of Georgia.............. 200-400 NN 8 is veo e Fak Coe N ee CRT EX canny 
Chicago & Northwestern......... 140 FOR CUE  OROOE  SSiS 4A okt cies diBames can caus 
SE ei ec aries Give bike's Hoe emer 500 SS TK SD AE 5 REE Pl pee ey Rg ae Se ee 
200 NS a arte ee ree ene) wry oe ee pie 
300 BOA aes 2S 5g his chs 6 Sh EE Sa Ti aoe tes 
Western Pacific ............... 250 WR TIN ss Does 2 oh a Ce ROME READ SVR ROR ew 
PasseNnGER-Carn OnDERS 
Road No. of cars Type of car Builder 
Delaware, Lackawanna & Western 6 PN oS occas napa rabatans American Car & Fdry. 
Atlantic Coast Line (in conjunc- 
tion with the Pm mcg the 
Richmond, Fredericksburg & Po- 
tomac and the Florida é 
Spe SSCS BE Dates oS 3 Baggage ....................American Car & Fdry. 
59 RI 68 oc n.d pases - American Car & Fdry. 
OO ee |” Se Aare . .Pullman-Standard 
308 Sia See nied sw dhe San Pullman-Standard 
SEE) UNE... 2 aba via <6 d'ap ohne ene Pullman-Standard 


1 For use between Marion, Ohio, and Salamanca, N. Y., as an addition to the fleet of six 5,400-hp. 


Diesel-electrics already gms in that territory. 
hen tenyr of which 11 will have 1,000 hp., eight wil 


ordered. Delivery of these is expected durin 


An additional 20 Diesel-electric switching loco- 
1 have 600 hp. and one will have 380 hp., are 
the last quarter and they will be assigned to 


freight switching terminals at various points along the line. 
2 very has. been taken of these two locomotives which will haul the “Pere Marquette” stream- 


3 Deliveries expected to begin around mid-1947. 
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extensive paper on “Modern Steam Pas- 
senger Locomotives, Research and Design”, 
presented before the American Society of 
Mechanical Engineers at Kansas City, Mo., 
on June 17, 1941. 


Physical and Chemical Analyses 
of Nickel-Steel Driving Rods 


' Onty the typical chemical analysis of the 
nickel steel used in the making of locomo- 
tive driving rods at the Marshall, Tex., 
shops of the Texas & Pacific is given in 
the description of this process beginning on 
page 358 of the July. Railway Mechanical 
Engineer. The limits of the specifications 
and the physical properties of the material 
are as shown below. 


CHEMICAL ANALYSIS 


Per cent 
RON oo ie ool eg nee Rigas & te: the AGO 0.25—0.35 
OS Bese PPR Ase Sia oo) ee Vi rea eae a ot 2.50—3.00 
NON ri fe Es oe ened sintatt « 0.60—1.00 
I lia cars fac ue SG ina > bac ae ee 0.20—0.30 
PGS Neo ve's isa setae ee 0.45 
I I i cea ebb kn 5 8s tbe 9 0.45 


PuysicaAL PROPERTIES 


Minimum yield per sq. in., Ib. ........ 70,000 
Minimum tensile strength per sq. in., Ib. 100,000 
Elongation in 2 in., min., per cent ...... 25 
Reduction in area, per cent: 
I eG | candich wip hie hp ols sas ties 50 
NE oi ay a a pa ok edb 35 3 bane 60 


King Calls for Drive on Car 
Repairs 

Deputy Director Homer C. King of the 
Office of Defense Transportation has 
called upon the railroads to turn every ef- 
fort toward reducing bad-order cars to a 
minimum. The call went out on June 27 in 
letters to J. J. Pelley, president of the 
Association of American Railroads, and 
J. M. Hood, president of the American 
Short Line Railroad Association, who 
were assured that the railroads would re- 
ceive O.D.T. backing in their efforts to 
obtain any repair materials in short supply. 

“New cars,” Mr. King said, “must be 
obtained as quickly as possible, both to 
increase ownership and to replace equip- 
ment which must be retired but new car 
production cannot solve the present car 
supply dilemma. It is obvious that the 
major relief must come once again through 
more prompt repair of existing equipment. 
The railroads should strive to reduce the 
percentage of cars awaiting repair from 
the present figure of 4.9 per cent to the 
war time record when for many months 
it was below 3 per cent.” 


Road Tests of A. A. R. “All- 
Purpose” Reefer 


A series of road tests of railroad refrig- 
erator cars is being conducted as part of 
an “extensive two-year research program 
to develop a standard all-purpose car for 
the more efficient and dependable transpor- 
tation of perishables,” the Association of 
American Railroads announced on July 8. 
The tests are being carried on by the as- 
sociation with the cooperation and assistance 
of shippers, refrigerator car lines, the 
United Fresh Fruit & Vegetable Association 
and such agencies as the United States De- 
partment of Agriculture and the Interstate 

Nine experimental runs confined pri- 
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marily to matters of car design are sched- 
uled for the summer months, the last of 
the series to take place in September. Later 
tests will deal with the service or perish- 
able protective features of refrigerator cars. 
The runs scheduled for this summer in- 
clude hauls of citrus from Florida to New 
York, citrus or tomatoes from Texas to 
Chicago, cantaloupes and citrus from Cali- 
fornia to New York, and frozen foods from 
the Northwest to New York. 


A. S. M. E. Technical Meeting 
at Chicago Cancelled 


Tue A. S. M. E. Railroad Division tech- 
nical meeting on further possible weight 
savings in passenger-car specialties and 
materials, originally scheduled to be held 
at Chicago on June 19, has been cancelled 
for the summer. It will be presented at 
the annual m¢eting of the Society at New 
York on December 4 and 5. 

While the technical session of the Rail- 
road Division at Chicago has been can- 
celled, the dinner and evening meeting in 
conjunction with and preceding the A. A. R. 
Mechanical and Purchases & Stores Divi- 
sion meetings will be held as planned at the 
Congress Hotel on August 7. Features of 
the dinner meeting will be an address on 
“The Challenge of the Future”, by Samuel 
O. Dunn, editor-in-chief Railway Mechan- 
ical Engineer, and chairman, Simmons- 
Boardman Publishing Corporation, and the 
presentation of honorary membership in 
the A. S. M. E. to Ralph Budd, president 
of the Chicago, Burlington & Quincy. 


Lincoln Foundation Announces 
$200,000 Award Program 


AN opportunity for those engaged in the 
design, manufacture or construction of any 
type of railroad equipment and the me- 
chanical and structural parts of such equip- 
ment, is offered by the James F. Lincoln 


‘Arc Welding Foundation, Cleveland, Ohio, 


in the announcement for their new $200,000 
“Design-for-Progress” Award Program. 

The “Railroad” classification, one of 15, 
is divided into two divisions: (1) Loco- 
motives or parts, and (2) Cars or parts. 
Railroad maintenance workers may also 
enter the competition under the Program’s 
“Maintenance” classification. 

Twelve awards, totalling $9,000, estab- 
lished for the “Railroad” classification are: 


Div. 1 Div. 2 Class. 
ee 2S at ¢ $700 $700 $2,509 
Second ....... 500 500 1,500 
See 250 250 1,000 
ee. eee 150 150 800 





Three winners of divisional and classi- 
ficational awards will also be possible re- 
cipients of the main program awards of 
-$10,000, $7,500 and $5,000, respectively. 
The principal program award, which may 
be won by a paper in the “Railroad” classi- 
fication, is $13,200. An author entering 
his paper in either division of the “Rail- 
road” classification, not winning any other 
award, may still win one of the 217 honor- 
able mention awards of $100 each. 

The 452 awards for the entire program 
are grouped as follows: A total of 172 
divisional awards—first, second, third and 
fourth awards of $700, $500, ary ay 
respectively, in each of the 43 divisions. 











A total of 60 classification awards—first, 
second, third and fourth awards of $2,500, 
$1,500, $1,000 and $800, respectively, in each 
of the 15 classifications. A total of three 
main awards—first, second, third awards of 
$10,000, $7,500 and $5,000, respectively. A 
total of 217 honorable mention awards of 
$100 each for 217 papers which do not 
share in any other award but deserve hon- 
orable mention in any of the divisions. 

The 172 divisional awards will be de- 
termined first and from them will be select- 
ed the 60 papers to receive the classifica- 
tion awards. These, in turn, will be judged 
to determine the three main awards of the 
program. After all divisional, classifica- 
tional and main awards have been determin- 
ed, papers will be selected to receive the 
honorable mention awards. 

Complete details of The $200,000 “De. 
sign-for-Progress” Award Program, which 
closes June 1, 1947, may be obtained by 
writing to the secretary, The James F. Lin- 
coln Arc Welding Foundation, Cleveland 1, 
Ohio. 


Anniversary of First 
Locomotive Patent 


On July 13, 110 years ago, the Associa- 
tion of American Railroads has pointed out, 
the United States issued its first numbered 
patent, which was for a locomotive “de- 
signed to give a multiplied tractive power to 
the locomotive and to prevent the evil of the 
sliding of the wheels.” 

The patent was issued to John Ruggles, 
United States senator from Maine, who 
was largely responsible for the passage of 
the act of July 4, 1836, which set up the 
present-day method of issuing and number- 
ing patents. Senator Ruggles’ invention 
was a gear-like arrangement for locomo- 
tive wheel and railroad rail which would 
mesh for grades. It was outmoded almost 
as soon as it was patented. Steam locomo- 
tives of today contain around 1,000 patented 
features. 


Smoke Prevention Meeting 


THE 39th Annual Meeting of the Smoke 
Prevention Association of America was 
held at the Hotel Nicollet, Minneapolis, 
Minn., June 23-26, and was characterized 
by the relatively large number of railroad 
representatives in attendance; the Railroad 
Smoke Association of Hudson county, N. J., 
was particularly well represented. The 
Tuesday afternoon and Wednesday morn- 
ing sessions were in charge of the Railroad 
Committee, Eugene D. Benton, until re 
cently with the Louisville & Nashville, but 
now research engineer of the Fuels Divi- 
sion of the Battelle Memorial Institute, pre- 
siding. 

The program for these two sessions it- 
cluded addresses on Railroad Smoke 
Abatement by Roy V. Wright, editor of 
the Railway Mechanical Engineer; Auto- 
matic Controls for Locomotive Overfire Ait 
Jets, by John Canetta, Westinghouse Ait 
Brake Company; Railroad Motive Power 
Trends, by Ralph P. Johnson, chief engineef, 
Baldwin Locomotive Works, and the Sup- 
ply of Air to Coal-Fired Steam Locomo 
tives, by Ralph A. Sherman, superviso!, 
Fuels Division, Battelle Memorial Institute. 
There was also a demonstration of locomo 
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tives equipped with overfire steam air jets 
at nearby station of the Chicago, Milwau- 
kee, St. Paul & Pacific. 

The newly elected officers of the Smoke 
Prevention Association are: president, 
Sumner B. Ely, superintendent, Bureau of 
Smoke Regulation, Pittsburgh; first vice- 
president, Eugene D. Benton, research en- 
gineer, Fuels Division, Battelle Memorial 
Institute, Columbus, Ohio; second vice- 
president, C. J. Sokel, chief clerk, mechan- 
ical department, Belt Railway Company of 
Chicago; secretary, Frank A. Chambers, 
deputy smoke inspector, Chicago; sergeant- 
at-arms, G. C. Hess, road foreman of 
engines, Pennsylvania Railroad, Jersey City, 
N. J. A new office was created and W. E. 
E. Koepler, secretary, Pocahontas Opera- 
tors’ Association, Bluefield, W. Va., was 
elected director of public relations. The 
1947 convention will be held at Toronto. 


New York Central Gets 
Poppet Valve Locomotive 


Tue New York Central has taken de- 
livery of a Niagara-type locomotive special- 
ly equipped with the Franklin system of 
cylinder steam distribution through the use 
of poppet valves. The new locomotive will 
be tested under road conditions in compari- 
son with other locomotives of the Niagara 
coal-fired, steam-powered type, employing 
conventional piston-type valve operation, 
which will be the first time, the announce- 
ment said, that such direct comparison has 
been made between locomotives which are 





Paxton-MITCHELL Company. — William 
A. Harris has been appointed service engi- 
neer for the Central Western district of 
the Paxton-Mitchell Company, Omaha, 
Neb., with headquarters in Chicago. Mr. 
Harris was previously in the service of 
the Alton. 

+ 


Iron & Street Propucrs, Inc.—George 
L. Bladholm, recently released from the 
armed forces, has been appointed special 
representative of Iron & Steel Products, 
Inc., with headquarters in the company’s 
general offices, Hegewisch Station, Chicago 
33. Charles A. Marshall has been appoint- 
ed general manager. 


Lumrnator, INc.—Edward C..Zimmer- 
man and Robert G. Nordquist have been 
Promoted to associate design engineers of 
Luminator, Inc. Mr. Zimmerman has been 
with the company for 25 years and Mr. 
Nordquist for nine years. 


+ 

Rust Oreum Corporation.—E. W. Kush 
has been appointed agent in the railway 
supply field for Colorado by the Rust 
Oleum Corporation, and R. B. Parrish has 
been appointed industrial representative in 
the Michigan territory. Joseph M. Welles 
has been i to represent the cor- 
poration in southern California, with head- 
quarters at 5421 Santa Fe avenue, Los 
Angeles, Calif. 
Rai 
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otherwise identical. The new Niagara, 
class S-2a, is the twenty-seventh locomo- 
tive of this type to be delivered to the New 
York Central by the American Locomotive 
Company. 


N. P. Opens Manufacturing and 
Repair Shop at Brainerd 


Tue Northern Pacific has completed 
a car-repair and manufacturing shop at 
Brainerd, Minn., which was opened for- 
mally on June 14, in connection with the 
celebration of the seventy-fifth anniversary 
of the founding of that city. Four of the 
general offices of the railway participated 
actively in the opening ceremony, namely, 
Bernard Blum, chief engineer; G. L. Ern- 
strom, general mechanical superintendent ; 
F. G. Moody, superintendent car depart- 
ment, and F. C. Turner, general store- 
keeper. ‘ 

Mr. Blum described the new shop, which 
consists of a main building more than 800 
ft. long, containing a fabrication shop or ma- 
chine area, 80 ft. by 615 ft., and an erect- 
ing shop, 100 ft. by 810 ft. An annex, 
34 ft. by 300 ft., contains a locker room, a 
lunch room, two toilets, a first-aid room 
and office space. Also, there is a warehouse, 
100 ft. by 278 ft., and a covered storage shed 
196 ft. long. Adjacent to the warehouse is 
a concrete platform, 120 by 280 ft. 

All buildings are supported on concrete 
foundations while the framing of the shop 
building is heavy structural steel, and. the 
walls are brick and glass block. Both the 


Supply Trade Notes 


Tuomas A. Epison, Inc.—Don C. Wil- 
son has retired as vice-president, railway 
sales, Edison Storage Battery division, 
Thomas A. Edison, Inc. Mr. Wilson was 
born in Crete, Neb., in 1886. He is a 
graduate in electrical engineering of the 
Nebraska State university in 1907. He 





Don C. Wilson 


began his career in 1908 as a foreman in 
charge of electrical construction with the 
Union Pacific and from 1911 to 1916, served 
as electrical engineer. He worked as elec- 
trical engineer in the employ of the Central 













fabrication and the erecting bays are 
equipped with overhead cranes that span the 
full widths of the respective bays. The 
crane runway for the fabrication shop ex- 
tends 280 ft. outside of the building to serve 
a covered and paved storage space. In addi- 
tion to the buildings, 34%. miles of new 
tracks were constructed to serve the new 
facilities. The shop was designed to com- 
plete 10 modern steel freight cars a day, 
and, in addition, to handle steel-car repairs 
for the railroad’s Eastern district. The 
total cost of the construction was $1,799,000. 

Mr. Ernstrom described the existing loco- 
motive-repair facilities at Brainerd, and the 
various functions performed by them, point- 
ing out that about 900 employees are en- 
gaged in the locomotive and car shops and 
that the payroll amounted to $2,396,552 in 
1945. 

Mr. Moody stated that the present car- 
department force of 400 men, with a monthly 
payroll of $96,000, will be increased to 500 
men, with a monthly payroll of $125,000, as 
soon as the shop can be placed in full oper- 
ation. He also stated that during the re- 
mainder of the year it is planned to rebuild 
1,500 cars, to make heavy repairs to 700 
cars and to make light repairs to 1,800 cars, 
a total of 4,000 cars, at a total cost of 
$750,000. 

Mr. Turner disclosed that Brainerd is the 
largest supply point on the system, dis- 
tributing materials to 25 other stores, 
amounting to about $9,000,000 annually. It 
is also the concentration point for scrap of 
which 34,869 tons was handled in 1945, 





of Georgia from 1917 to 1918, and joined 
the Edison Storage Battery Company in 
1919 as manager, railway department, which 
position he held until 1925. Mr. Wilson 
was general sales manager from 1926 to 
1928 and in 1929 was elected president of 
the D. C. Wilson Company, New York, 
serving until 1933. He became assistant 
to the vice-president in charge of railway 
sales, Edison Storage Battery Division, 
Thomas A. Edison, Inc., in 1934 and in 
1940 was elected vice-president, railway 
sales. 
% 


Weston ELEcTRICAL INSTRUMENT Cor- 
PORATION.—The Weston Electrical Instru- 
ment Corporation is constructing a large 
new engineering and administration building 
on the plant grounds at Newark, N. J. The 
three-story structure is to be T-shaped, of 
brick-faced reinforced concrete and will 
have 78,620 sq. ft. of floor area. ; 

ae 

KEARNEY & TRECKER CoRPORATION.—The 
Kearney & Trecker Corporation has opened 
offices at 1426 B. F. Keith building, Cleve- 
land, Ohio; at 925 Frick building, Pitts- 
burgh, Pa., and at 4363 Woodward avenue, 
Royal Oak, Detroit, Mich. The Cleveland 
office is under the management of John E. 
Brennan, who will be assisted by James 
P. Klinger and Lawrence Solin. Mr. Bren- . 
nan will also manage the Pittsburgh office 
where his assistants will be Eugene C. 
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Batcheler, Jr.. and John F. Burg. At De- 
troit the office will be directed by William 
J. Mirgeler and Walter S. Ryan, assisted 
by John C. Berlin, Charles J]. Eichman, and 
A. B. Donald. 

e 


AMERICAN BraAKE SHoE ComPpany.—Roy 
L. Salter has been appointed vice-president 
of the Southern wheel division of the 
American Brake Shoe Company. Mr. 
Salter is in charge of operations of the 
nine Southern wheel plants in the United 
States and is responsible for the produc- 
tion of ehilled-tread car wheels. A grad- 
uate of the Alabama Polytechnic Institute, 
he first joined the Southern wheel division 





Roy L. Selter 


in 1924 as assistant foreman of the Sav- 
aanah, Ga., plant and since then has worked 
in a supervisory capacity at plants in Ports- 
mouth, Va., and Sayre, Pa. He took a 
leave of absence between 1937 and 1942 to 
serve with the Association of Manufactur- 
ers of Chilled Tread Car Wheels. He re- 
turned to Southern wheel as general super- 
intendent and became works manager of 
the division in 1944. 

Plans for a new $2,000,000 non-ferrous 
foundry at Meadville, Pa., have been an- 
nounced by T. W. Pettus, president of the 
National bearing division of the American 
Brake Shoe Company. The new plant will 
replace the old foundry at Meadville and is 
part of the company’s $12,500,000 expansion 
program. It will produce bronze bearings 
and castings, and its facilities will provide 
additional capacity over the old plant. It 
is expected the concrete and brick buildings 
will be ready for operation by April 1, 1947. 

e 


Tue Derrex Corporation.—The Detrex 
Corporation has announced that the new 
location of its administrative staff and plant 
headquarters is 14331 Woodrow Wilson 
avenue, Detroit, Mich. Ali mail and gen- 
eral operational matters should be referred 
to Box 501, Roosevelt Park annex, De- 
troit 32. ‘ 


AsuTon Vatve Company; CrosBy 
Stream Gace & Vatve Co.— William P. 
Husband, Jr., president and treasurer of the 
Ashton Valve Company, Cambridge, Mass., 
has been elected also president and treas- 
urer of the Crosby Steam Gage & Valve 
Co., Boston, Mass. Substantial advantages 


will accrue to the customers of both com- 
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panies as a result of joint management, it 
was announced. Improvement in products 
and the elimination of duplication will re- 
duce operating costs. The railroad depart- 
ment of the Ashton Valve Company, Chi- 
cago, has been moved to 140 South Dear- 
born street, Chicago 3. 

e 


WEsTINGHOUSE ELEcTRIC CORPORATION. 
—Sidney C. Palmer has been appointed 
manager of the marine and transportation 
divisions, and Frederick S. Bacon, Jr., man- 
ager of the central station division, for 
the New England district of the Westing- 
house Electric Corporation. Both will be 
located in Boston, Mass. 

e 


AIREON MANUFACTURING CORPORATION.— 
Railway Radiotelephone & Signals, Inc., a 
new corporation, has been formed to serve 
as the exclusive distributor of Aireon Man- 
ufacturing Corporation, of Kansas City, 
Kan., for its railroad radio and other com- 
munications equipment. The president of the 
new corporation is William M. Hahn, of 
Baltimore, Md., who also heads the Stand- 
ard Railroad Signals & Fusee Co. Samuel 
W. Fordyce, III, is vice-president and gen- 
eral manager, and E. W. Purcell, of Boon- 
ton N. J., is also a vice-president. Dr. C. N. 
Kimball is engineering consultant, J. E. 
Derham of Kansas City is assistant general 
manager, and W. D. Siedel is the Chicago 
division manager. 


Bury Compressor Company. — B. C. 
O’Brien has been elected president and gen- 
eral manager of the Bury Compressor 
Company, Erie, Ohio. Before joining Bury 
Compressor, Mr. O’Brien, a graduate in 
mechanical engineering of the Rose Poly- 
technic Institute, was associated for a num- 
ber of years with the Roots-Connersville 
Blower Corporation, where he was vice- 
president and general manager. 

e 


PittspurGH STEEL Founpry Corpora- 
TION.—The Ward Weller Company, Cam- 
bridge, Mass., has been appointed New 
England representative of the Pittsburgh 
Steel Foundry Corporation. Ward Weller, 
head.of the Cambridge firm, will represent 
both Pittsburgh Steel Foundry and its 
Fort Pitt castings division in the railroad, 
marine, heavy automotive and general ma- 
chinery fields in New England. 


> 


NeEtson SALES CorporaTioNn.—Richard O. 
Blankmeyer, Kenneth Knotts, Lestie E. 
Bluhm, Al Wrigley, Jack Godley and Wil- 
liam G. Tawse, have been appointed field 
engineers for the Nelson Sales Corporation, 
Lorain, Ohio. Mr. Blankmeyer will have 
headquarters in Fayetteville, N. Y., and 
will cover the upstate New York and. north- 
ern Pennsylvania area. Mr. Knotts, with 
headquarters in Pittsburgh, Pa., will cover 
the western Pennsylvania, southeastern 
Ohio, western Maryland and West Virginia 
area. Mr. Bluhm will cover the Delaware, 
eastern Maryland, Washington, D. C., Vir- 
ginia, and North Carolina area from head- 
quarters in Hyattsville, Md. Mr. Wrigley 
and Mr. Godley will handle the Detroit 
area jointly, with the former also covering 
northeastern Michigan, and Mr. Godley 
also covering northwestern Ohio and the 















Fort Wayne, Ind., territory. Both will have 
headquarters in Detroit, Mich. Mr. Tawse, 
with headquarters in Los Angeles, Calif, 
will cover southern California. 

e 


Carpotoy Company. — The Carboloy 
Company of Detroit, Mich., ‘has appointed 
the Carey-McFall Company, 2156 E. Dau. 
phin street, Philadelphia 25, Pa. as an 
authorized distributor to handle hard-metal 
products in metropolitan Philadelphia and 
the adjacent territory. Carboloy standard 
tools, standard blanks, wheel dressers and 
masonry drills will be carried in stock. In 
addition, Carey-McFall possesses facilitis 
for fabricating special Carboloy cemented 
carbide tools and dies and clamped-on Car- 
boloy tools. A regrinding service is also 
maintained for carbide users. E. M. 
Twelves, sales manager for Carey-McFall, 
will head the new carbide operation. 

. 


BAKER-RAULANG ComPAN¥Y. — Major 
Carl R. Tufts has joined the Detroit, Mich, 
staff of the Baker industrial truck division 
of the Baker-Raulang Company, Cléveland, 
Ohio. J. K. Hahaffey & Son have been ap- 
pointed industrial truek division representa- 
tives in the Pittsburgh, Pa., area. 

. 





STANDARD RaiLway E@uipment Con- 
PANY.—Arthur A. Frank, Jr., recently re- 
leased from the Army with the rank of 
lieutenant-colonel, has been appointed as- 
sistant to the president of the Standard 
Railway Equipment Company, with head- 
quarters at Chicago. Mr. Frank, upon his 
graduation from Yale University in 1936, 

















Arthur A. Frank, Jr. 


joined the Harnischfeger Corporation, Mit 
waukee, Wis., as a student engineer. I 
1937, he became a sales engineer of th 
Hollup Carporation, with headquarters # 
Chicago, and in August, 1941, was calle 
into the armed forces. He served abroal 
for more than two years as operatio® 
officer of a truck group and returned # 
America in December, 1945. He was 
leased from the —_ in March. 


AERONAUTICAL Propucts, Inc. — 
nautical Products, Inc, has appoint! 
Champion Transportation Sales, Inc., © 
cago, national railroad representatives * 
the sale of ifs screw machine parts, ™ 
road hardened and ground bushings 
pins, rigid live centers, and other prod 
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This man is a Resident Inspector for The 
Association of Manufacturers of Chilled Car 
Wheels. Every working day he hangs up his 
hat in the same place . . . in the plant of an 
Association member. 

Voluntary adherence to a rigid code of 
highest standards is checked by the Resident 
Inspector in each member company plant... 
inspecting each wheel for surface imperfec- 
tions . . . reviewing the casting records of 
each wheel . . . selecting wheels for daily 
tests. His “bible” is the AMCCW Inspection 
manual, a standardized schedule of proce- 
dures often revised as better methods are put 
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into use. Through daily reports he keeps in 
touch with the head inspection office in 
Chicago ... regularly attends group meetings 
of General Resident Inspectors . ... has his 
own work given a double-check by semi- 
annual plant visits by a corps of General 
Inspectors. 

The list below shows you where your 
nearest AMCCW Resident Inspector is 
located, the company at whose plant he can 
be found, and where you are invited to con- 
tact him and discuss inspection practices. He 
will gladly explain his obligation to see that 
every wheel shipped is as good as the best. 
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ALUMINUM COMPANY OF AMERICA, — 
Richard A. Sweet has been appointed dis- 
trict sales manager, Cleveland, Ohio, for 
the Aluminum Company of America to suc- 
ceed Edward L. Cheyney, who has re- 
linquished his direct responsibilities in that 
position. Mr. Cheyney will retire from the 
firm on October 1, after 41 years of service. 





Richard A. Sweet 


A native of Erie, Pa., Richard A. Sweet 
began his career with the Aluminum Com- 
pany at the New Kensington (Pa.) works 
in 1927. He was transferred to the Cleve- 
land works for a brief period in 1928, and 
was then assigned to general sales at the 
New York district office. He was assistant 
manager of the New York office before be- 
ing transferred to Cleveland as assistant 
district manager in January, 1945. 

Thomas D. Jolly, vice-president and chief 
engineer of the Aluminum Company of 
America, has announced the company’s 
plans for the construction of a large new 
plant near Davenport, Iowa, for the rolling 
of aluminum sheet and plate. The plant, 
which is to cost more than $30,000,000, will 
have capacity to produce more than ten 
millions pounds of sheet and plate a month 
when placed in operation. Construction is 
scheduled to begin as soon as the project 
has been approved by the Civilian Produc- 
tion Administration, and completion of the 
plant will require approximately 18 months. 
Under present plans, Mr. Jolly said, the 
new plant will be able to turn out wider 
aluminum sheet than any other aluminum 
rolling mill in the world. 

e 

STEWART-WARNER CORPORATION.— 
Charles I. Kraus has been appointed sales 
manager of the Alemite distribution divi- 
sion of the Stewart-Warner Corporation. 
Gustave Treffeisen has been appointed as- 
sistant sales — 


Linx-Bett Company.—George P. Tor- 
rence, president of the Cleveland Pneumatic 


with the firm from 1911 to 1936, when he 
resigned as president. 

The LiadeMelt Company hes epcaed true 
new sales offices, at Moline, Ill, Cincinnati, 
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Ohio, and. Birmingham, Ala. Those in 
charge of the branches are respectively, M. 
J. Parykaza, L. R. Clark, and C. C. Wiley, 
district sales engineers. 


4 


Eaton MANUFACTURING CoMPANY.—The 
Eaton Manufacturing Company has an- 
nounced the construction of a new office 
building in Massillon, Ohio. The two- 
story building, of brick and steel construc- 
tion, will house personnel employed in the 
administrative, advertising, employment, 
cost, engineering, and purchasing acpart- 
ments, and is expected to be ready for oc- 
cupancy early in the fall. 

@ 


Pressep Steer Car Company.—J. F. 
MacEnulty, formerly vice-chairman of the 
board of directors of the Pressed Steel Car 
Company, has been elected chairman to suc- 
eeed Lester N. Selig, who has resigned as 
chairman and a director. Mr. MacEnulty’s 
headquarters will remain at the company’s 
New York offices, 230 Park avenue. The 
company announced that Mr. Selig’s resig- 
nation, as well as that of Walter J. Curley, 
who also resigned as a director, were made 
necessary by the acquisition by Pressed 
Steel Car of the plant of the Mt. Vernon 





J. F. MacEnulty 


Car Manufacturing Company, at Mt. Ver- 
non, Ill., which brought Pressed Steel Car 
into competition with the General Ameri- 
can Transportation Corporation, of which 
both Mr. Selig and Mr. Curley were of- 
ficers. 

J. F. MacEnulty was born in Pittsburgh, 
Pa. He joined Pressed Steel Car as car 
inspector shortly after its incorporation, and 
later advanced through various departments 
of the company, being elected a director in 
1922. When the company was reorganized 
in 1936, Mr. MacEnulty was elected a direc- 
tor and vice-president and in December, 
1937, he became president and in April, 
1945, vice-chairman. In 1933 he was elect- 
ed president of the American Railway Car 
Institute, which office he held consecutively 
for 10 years when he found it necessary to 
resign because of business conditions. 

& 


Mipvate Company.—Frank K. Metzger 
has been appointed manager of railroad 
sales for the Midvale Company, with head- 
quarters in Philadelphia, Pa. 








Cuicaco Pneumatic Toor Company 
W. Luther Lewis, who has been executive 
vice-president of the Chicago Pneumatic 
Tool Company since 1931, has been elected 
president to succeed H. A. Jackson, who 
will continue as chairman of the board of 
directors. Robert A. Rankin has been ap. 
pointed sales manager of the Diesel-engine 
division. Mr. Rankin, formerly assistant 
manager of the engine division, succeeds 
H. W. Buker, head of Diesel-engine sale 
for the last 20 years, who has retired after 
26 years’ service with the company. 

S 

GrayBarR Exectric Company. — C. H. 
McClean has been appointed northern dis- 
trict manager of the Graybar Electric Com- 
pany, with headquarters in Minneapolis, 
Minn. He has been succeeded as midwest- 
ern district manager, with headquarters in 
Kansas City, Mo., by Walter Frasier. Mr. 
McClean succeeds E. C. Sharpe, who is re- 
tiring after more than 34 years of service 
with the company. 


NatTIonAL Pneumatic CoMPANY.—The 
National Pneumatic Company has trans- 
ferred its Eastern sales offices from 42) 
Lexington avenue, New York, to the plant 
offices at Rahway, N. J. The executive 
offices will remain at the New York ad- 
dress. All correspondence concerning sales 
or services formerly mailed to New York, 
should be addressed to the company a 
Rahway. 

* 


AMERICAN BripGE CoMPANY; VIRGINIA 
Bripce Company.—Frank K. McDanel has 
been elected president of the American 
Bridge Company and the Virginia Bridge 
Company, subsidiaries of the United States 
Steel Corporation. Mr. McDanel began 
work as a youth in the Ambridge, Pa., plant 
of American Bridge where he learned to 
lay out shapes for bridges and buildings. 
Rising through the ranks, Mr. McDanel 





Frank K. McDanel 





was appointed general superintendent of the 
shops in 1923, in which capacity he supe" 
vised the fabrication of steel for the En- 
pire State Building, the San Francisco-Oak- 
land Bay bridge, Radio City and many othe’ 
skyscrapers and bridges. Elected vice 
president and a director of American Bridge 
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SPEEDED BY 4-8-2 LIMA No. 3100 


To maintain a ten-hour schedule between 
New York and Buffalo for its new Pacemaker 
fast freight service, beginning July 1, the 
New York Central will employ modern steam 
motive power. 

Leaving New York at 7:15 P.M. E.S.T. and 
including stops at Albany, Utica, Syracuse 
and Rochester, to deliver and pick up cars, 
the west-bound Pacemaker will arrive at 
Buffalo at 5:15 A.M. This necessitates a road 





speed up to 65 miles an hour with trains of 
up to 75 cars. The east-bound Pacemaker has 
a similarly fast overnight schedule. | 

For this outstanding service to shippers, 
the New York Central has provided 1000 
specially designed box cars; the upper halves 
and doors painted vermillion and the lower 
halves dark gray. The illustration shows the 
Pacemaker freight train powered by Lima- 
built No. 3100. 





FREIGHT TRAIN 





INCORPORATED, LIMA, OHIO 











AmeriéAN Cuain & Cas_eE ComPANY.— 
A. P. Halt has been elected vice-president 
of the American Chain & Cable Company, 
Inc. Mr. Hall will continue as general 
manager of sales, and his headquarters will 
remain at 230 Park avenue, New York. 


+ 


METALLIZING CoMPANY OF AMERICA.— 
The Metallizing Company of America have 
moved their eastern office and warehouse 
to 431 East Seventy-fifth street, New 
York 21. 

e 


Brown Bovert Corporation. — The 
Brown Boveri Corporation, 19 Rector 
street, New York, hos been incorporated 
under the laws of the State of New York 
as an affiliate of Brown, Boveri & Co., Ltd., 
of Baden, Switzerland. The new company, 
devoted to an expansion of the activities 
carried on by Paul R. Sidler at New York 
for nearly 15 years, will intensify the dis- 
semination of data and information on new 





Brown Boveri products and their applica- 
tion. Mr. Sidler is president of the new 
corporation. 

« 


INDEPENDENT PNEUMATIC Too. Com- 
PANY.—Walter G. Mitchell, chief produc- 
tion engineer of the Independent Pneuma- 
tic Tool Company, Chicago, has been ap- 
pointed director of engineering and re- 
search. 

5 


Drico INDUSTRIAL CorPORATION. — Dri- 
Steam Products, Inc., has changed its name 
to the Drico Industrial Corporation. The 
address, 29 Broadway, New York 6, is 
unchanged. 

e 


PARKER APPLIANCE CoMPANY.—Dan W. 
Holmes, formerly with the Weatherhead 
Company, has been appointed general sales 
manager of the Parker Appliance Company, 
to succeed Fred E. Amon, who has become 
manager of aircraft sales. 


: Personal Mention 


General 


A FreD G. Hoppe, who has been appoint- 
ed general superintendent of the locomotive 
and car departments of the Chicago, Mil- 
waukee, St. Paul & Pacific, at Milwaukee, 
Wis., as announced in the July issue, was 
born at Milwaukee on May 9, 1895, and is 
a graduate of the University of Wisconsin. 
He entered railway service on October 15, 
1919, as a mechanical draftsman at Mil- 





Alfred G. Hoppe 


waukee, and one year later was assigned to 
the test department where he became engi- 
neer of tests in December, 1927. In March, 
1936, Mr. Hoppe was appointed assistant 
mechanical engineer; in 1942, assistant to 
the mechanical assistant to the chief -operat- 
ing officer, and in December, 1944, assist- 
ant chief mechanical officer. 


Joun O. Green, who has been appointed 
superintendent of motive power and car 
equipment of the Gulf, Mobile & Ohio, with 
headquarters at Mobile, Ala., as announced 
in the July issue, was born at Englewood, 
N. J., on January 12, 1893. He received his 
higher education at Cornell University, and 
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after being employed with the Erie City 
Iron Works, Erie, Pa., and the General 
Electric Company, he served for more than 





John O. Green 


20 months overseas with the A. E. F., as an 
aviation pilot during World War I. He 
entered railway service in October, 1922, as 
mechanical engineer of the Gulf, Mobile & 
Northern (now the Gulf, Mobile & Ohio) 
with headquarters at Mobile. In 1927 Mr. 
Green became master mechanic of the 
Mississippi Central at Hattiesburg, Miss., 
and in 1937 returned to the G. M. & O., as 
shop superintendent at Mobile. In 1941 
he became master mechanic at Mobile. 


L. S. CRANE, assistant chief material in- 
spector of ‘the Southern at Alexandria, Va., 
has been appointed assistant engineer of 
«tests at Alexandria. 


Fayette Tuomas, who has been ap- 
pointed assistant to the general superin- 
tendent of motive power of the New York 
Central System at New York as announced 
in the June issue, was born on October 
20, 1898, at Cary, Ill. He entered the 
employ of the Michigan Central on May 








H. K. Porter Company.—The H. K. 

Porter Company has announced the re- 

moval of its Boston, Mass., office to 294 

Washington street, Room 735, Boston 8. 
a 


New York Bertinc & Pacxinc Co— 
The New York Belting & Packing Co., of 
Passaic, N. J., is celebrating its 100th an- 
niversary this year. 

“ e 

Turco Propucts, Inc. — Thomas G. 
Franzreb and Donald Keating have been 
appointed to the technical service division 
of Turco Products, Inc. 


Obituary 

WILLIAM JAMES GEORGE, assistant to the 
president of the Edgewater Steel Company, 
died on June 17. Mr. George was 53 
years old. He was born in Lonaconing, 
Md., and attended the Carnegie Institute of 
Technology. He had been with Edgewater 
Steel since the company’s organization in 
1916. 





12, 1920, as an electrician at Chicago. On 
July 1, 1922, he became foreman of elec- 
tricians at Chicago and on October 1, 1926, 
foreman of electricians at Niles, Mich. He 
became chief electrician of the Indiana Har- 
bor Belt on July 16; 1940, and supervisor 
of electric operation and Diesel locomotives 
for the Indiana Harbor Belt, and Chicago 
River & Indiana, and the Chicago Junc- 
tion Railway, on January 1, 1943. He 
returned to the New York Central System 





Fayette Thomas 


on February 16, 1944, as supervisor 0! 
Diesel locomotive maintenance, with head- 
quarters at New York, and on May 1, 1946, 
was appointed assistant to the general super- 
intendent’ of motive power, in charge 0 
Diesel operation and shops. 


Dean F. WILtey, assistant general man- 
ager in charge of engineering, maintenance 
and mechanical departments of the New 
York, New Haven & Hartford at New 
Haven, Conn., has been appointed assistant 
vice-president in/charge of operation, main- 
tenance and engineering at New Haven. 
Mr. Willey was born at Manchester, N. 
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Constantly Increasing Speed of Operation 


means that to meet faster schedules, train 


tonnage must be reduced. 
OR — to maintain those schedules with the 
same train load, locomotive horsepower must 


be increased. 





' THE FRANKLIN SYSTEM 
of STEAM DISTRIBUTION 


will provide additional horsepower 
at the higher speed. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO ge MONTREAL 


STEAM DISTRIBUTION SYSTEM °* BOOSTER °* RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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REFRACTORY COATING 


WHEN 
COLD 
Brickseal 


protects walls from 
jamage. 


PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . . 
preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a denionstration. 


BRICKSEAL 


REFRACTORY COATING 
5800 S. Hoover $t., Les Angeles, Calif, 
1029 Clinten $t., Hoboken, N. J. 
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H., on August 5, 1896, and is a graduate 
of the Massachusetts Institute of Tech- 
nology (1920). He entered the employ of 
the New Haven in June, 1920, as assistant 
engineer, department of tests, and in April, 





- Dean F. Willey 


1923, was appointed general material super- 
visor. In October of 1923 he became me- 
chanical inspector and the following month 
was appointed foreman mechanical inspector 
at Boston, Mass. He became acting general 
foreman in July, 1924; general foreman on 
November 1, 1924, and assistant to super- 
intendent of shops at Readville, Mass., in 
September, 1925. On May 16, 1930, he 
returned to New Haven as special mechan- 
ical assistant. He was appointed mechan- 
ical superintendent in January, 1937; gen- 
eral mechanical superintendent in May, 
1941, and assistant general manager. in 
charge of engineering, maintenance and 
mechanical departments in November, 1944. 


R. B. Hunt, superintendent motive power 
and machinery of the Florida East Coast, 





has been appointed chief mechanical officer, 
with headquarters as before at St. Augus- 
tine, Fla. The office of superintendent mo- 
tive power and machinery has been abol- 
ished. 


Car Department 


Oscar N. ScHoppert, whose retirement 


as master car builder of the Western Mary- 
land at Hagerstown, Md., was announced 
in the July issue of Railway Mechanical 
Engineer, was born on May 22, 1881, at 
Piedmont, W. Va. He entered railroading 
in 1901 as a car repairman in the employ of 
the Western Maryland at Ridgeley, W. Va. 
He became a clerk in 1912; chief clerk to 
master car builder in 1914; traveling car 
inspector in 1921, and assistant to master 
car builder at Cumberland, Md., in 1923. 
Mr. Schoppert then became general car 
foreman at Cumberland, and in 1935 was 
appointed master car builder. 


Wiuutam E. Corr, whose retirement as 
superintendent of car department of the 
Seaboard Air Line, at Norfolk, Va., was 
announced in the July issue, was born at 
Gloucester, Va., on April 15, 1891, and be- 
gan his railroad career as a timekeeper 
for the Seaboard Air Line in 1912. He 
songscned served successively as piece- 
work checker, statistician, equipment in- 
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TO YOUR PROBLEM 
OF GAUGING 
WATER TENDER TANKS 





The Midget Levelometer is a dial 
type hydrostatic tank gauge that 
responds to slight changes in the 
amount of water being measured, yet 
it is rugged in construction and es- 
pecially built to withstand the vibra- 
tion and shock to which all railroad 
equipment is subjected. 


OUTSTANDING FEATURES: 


1. Dial type, easy to read. 


2. Automatic indication when 
connected to a source of 
continuous air supply. 


3. Simple te install. 

4. A suitable length of \" 
pipe is all that is required 
within the tender tank. 


5. Designed and built by the 
country’s largest manu- 
facturer of Level 


Gauges. 


The I.C.C. has ordered all water tender 
tanks to be equipped with water level 
indicators not later than June, 1948. 
Here is an inexpensive and efficient way 
to meet the Commission’s requirements 
by equipping your tenders with Midget 
Levelometers . . . We can also furnish 
liquid level gauges for any of your 
stationary storage tanks. 


W rite, wire or phone for a quotation 
































We Gladly Shoulder 
Our Share 
Of This Load 


O build into your General Motors Diesel locomotives all the quality and performance 
that Electro-Motive research, experiment and experience have made possible is only the 
beginning of our responsibility to you. Our next is to do everything within our power 
to help you keep them running at peak performance. 


Now, with the completion of the new Service Building at La Grange — with additional 
instructors, classroom facilities and equipment, the Electro-Motive Diesel Locomotive 
School is in a better position than ever to aid in training the supervisory personnel 

of our customer-railroads. 


This is, of course, in addition to the services offered by our Instruction Car 
which travels on American railroads giving maintenance and operation 
courses to all classes of personnel. 


We cannot too emphatically stress the value of the instruction given in a 
two-weeks’ course at the School, especially in the development of 
lower maintenance and operating costs. 


For detailed information, including day-by-day outline of the 
program, write Mr. D. H. Queeney, Service Manager, 
Electro-Motive Division, General 
Motors, La Grange, III. 

Me] of o/ \ 
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‘Toes Shears are 
built in a wide vari- 
ety of sizes and applications to meet 
varied plate shearing requirements. 
Simplicity of design and dependable, 
rugged construction assure years of 
maintenance-free operation. Write for 
Bulletin 126, 














INCREASE 


freight car 
availability 


by applying 


ROBOT 


Journal Box Packing Retainers... 
Because ROBOT Packing Retainers 


e e e hold packing away from the 
brass at all times 


e « ¢ keep the journals clean from 
packing line to the brass 
e e e provide a clean, even film of 
oil along the full length of the journal 
they stop waste grabs that cause hot boxes and cut journals. 
By eliminating waste grabs and lint, ROBOT Packing Retainers help increase 
freight car availability since time out for hot box and cut journal repairs, 





packing adjustment, and journal box maintenance is reduced to a minimum. 
ROBOT Journal Box a are also 
available for passenger cars and locomotive tenders. 


CHICAGO FREIGHT CAR & PARTS CO. 


228 N. LaSALLE STREET, CHICAGO 1, ILL. 
SHOP AND YARDS: CHICAGO, ILL. *« PUEBLO, COLO. ; 
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spector, assistant car foreman, foreman, 
general foreman, assistant master car build- 
er, and master car builder. He was ap- 
pointed superintendent of the car depart- 
ment at Norfolk in 1930. 

L. R. Raetuer, chief electrical and Diese! 
supervisor on the New York Central at 
Detroit, Mich., has been appointed super- 
intendent of Diesel shop at Niles, Mich. 


F. G. Lowe has been appointed rule and 
mechanical instructor of the Northern On- 
tario district of the Canadian-National, with 
headquarters at North Bay, Ont. 


Master Mechanics and 
Road Foremen 


J. A. Perers, assistant master mechanic 
of the Southern Pacific, at Tucson, Ariz., 
has been appointed master mechanic at 
Tucson. 


F. W. Kuster, master mechanic of the 
Southern Pacific, at Los Angeles, Calif, 
has been transferred to the position of mas- 
ter mechanic at San Diego, Calif. 

N. L. McCracken, master mechanic of 
the Southern Pacific, at Tucson, Ariz., has 
been transferred to the position of master 
mechanic at Los Angeles, Calif. 

T. F. O’ConneELL, assistant master me- 
chanic of the Southern Pacific at San 


* Diego, Calif., has retired. 


Electrical 


R. H. Harrison has been appointed as- 
sistant electrical supervisor of the Western 
Maryland with headquarters at Hagerstown, 
Md. 


Shop and Enginehouse 


K. D. Reap, assistant superintendent of 
shops on the New York Central, at West 
Albany, N. Y., has been appointed super- 
intendent of shop, locomotive department, 
at Beech Grove, Ind. 


M. W. McManow, assistant to general 
superintendent of motive power on the New 
York Central, at New York, has been 
appointed assistant superintendent of shop, 
locomotive department, at Beech Grove, Ind. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


CarBipE-STEEL MILLING MACHINES. — 
Kearney & Trecker Corporation, Milwau- 
kee 14, Wis. A 24-page catalogue CSM-20, 
printed in color, descriptive of 20-, 30- and 
50-hp. CSM khee-type milling machines, i 
horizontal and oe models. 


Murex.—Metal & Thermit Corporation. 
120 Broadway, New York 5. Sixteen-pag¢ 
illustrated bulletin describes the Type HTS 
lime-ferritic electrode designed to prevent 
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Safety- Plus Values 





Electro - Pneumatic Brake 





Brake Action is Simultaneous 
and Uniform on Each Car 
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Safety, of course, is the predominant feature in the “HSC” electro-pneumatic 
brake. It has several safety-plus values that show up in the cab, in the train, 
and at the wheels. 


In the cab the engineman has greater brake flexibility, which, in some instances, 
permits as much as 50% saving in stopping or slow-down time. 

In the train the elimination of slack action is reflected in greater passenger com- 
fort. The brake on each car applies and releases in unison with all other cars in 
the train. There’s no time lag from car to car — no variation in braking intensity. 
Slow downs and stops are agreeably smooth. 





show up sharply at the wheels. Shorter braking periods at lower \> 


) pressures generally prevail. Reduced shoe wear — (up to 35% & 


BE With the highly efficient “HSC” brake the safety-plus values ~ © 


a8 reported in one instance) — also reduces the danger of 
thermal checks in wheels. And the “AP” mechanical Decel- 
ostat, by detecting wheel slip and keeping the wheels rolling, 
attains the maximum in safety-plus protection at the wheels. 


WESTINGHOUSE AIR BRAKE 
WILMERDING, PENNSYLVANIA 
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BEATTY Engineering 


puts that Plus in BEATTY machines 


Bac of the 
sottd, money-making 
Performance of every 
BEATTY Machine stands 
the sound, seasoned 
judgement of @ BEATTY 
engineer. This broad 
engineering experience 
represents an important 
bonus in every machine 
that beers the BEATTY 


Aame. 


© BEATTY 
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MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 


underbead cracking in the welding of “dif- 
ficult-to-weld” steels. Tables give full data 
on physical properties and chemical analysis 
of the Type HTS deposit in all standard 
electrode sizes. Various actual applications 
are discussed. 

. 

IpEAL MacwINneryY Propucts.—Ideal I[n- 
dustries, Inc. 1296 Park avenue, Sycamore, 
Ill. Etchers; Air-Horse products—a pneu- 
matic drill, a pneumatic serew driver and 
nut setter, a rotary file and die grinder, 
and a pneymatic riveting hammer; pnev- 
matic tool accessoriés ; a new dust collector ; 
chucks, and grinding-wheel dressers are 
among the Ideal products described and 
illustrated in this compatty’s 24-page cata- 


-logue, Form MTC-1245. 


e 
SMALL Toots — George F. Marchant 
Company, Chicago. Catalogue No. 46 de- 
scribes the punches, dies, couplings, rivet 
sets and other tools made. Over 200 
sketches with full dimensional details illus- 
trate the various types of tools. 


Miscellaneous Publications 


“THe APPLICATION OF SILICONE RESINS 
TO INSULATION FoR ELEcTRIC MACHINERY.” 
—Dow Corning Corporation, Midland, 
Mich. Gopies of the paper, “The Applica- 
tion of Silicone Resins to Insulation for 
Electric Machinery” by J. DeKiep, L. R. 
Hill and G. L. Moses, which won the annual 
A. I. E. E. award for excellence, have been 
made available by the Dow Corning Cor- 
poration. This paper describes the applica- 
tion of silicone resins including laboratory 
tests on materials and coils as well as tests 
on rotating apparatus, and discusses prac- 
tical problems involved in the use of these 
materials to obtain adequate high-tempera- 
ture insulation. Thermal aging tests are 
also reported and recommendations are 
made covering tentative temperature limits 
for general rating and application purposes. 

* 


WESTINGHOUSE ELEctric CoaPoraTION.— 
Designed to give in a clear, concise manner 
a fundamental knowledge of the construc- 
tion, operation and selection of electrical 
measuring instruments, an intensive course 
including sound slide films,-a complete 
pocket-size textbook, and an instructor’s 
manual, has been prepared by the West- 
inghouse Electric Corporation. Primarily 
for use by the Westinghouse organization, 
the course has also been made available to 
educational institutions, engineering socie- 
ties, and the engineering departments of all 
organizations that use electrical measuring 
instruments. Cost of a complete course, 
based on a class of twenty members, is 
$45. Distribution will be handled by the 
Industrial Relations Department, Westing- 
house Electric Corporation, 306 Fourth 
avenue, Pittsburgh 30, Pa. Subjects cover- 
ed in films and lessons are: Importance of 
Electrical Instruments; The Permanent 
Magnet Moving Coil Mechanism; The 
Electro - Dynamometer Mechanism; The 
Stationary Coil and Moving Iron Mechan- 
ism; The Rotating Vane Mechanism; The 
Selection and Use of Electrical Instruments. 
It is recommended that the course be given 
in six one-hour sessions, with each session 
covering one lesson. The Instructor’s Man- 
ual, suggests classroom procedures and con- 
tains essential reference material. 
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